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Preface to the Third Edition 


Several years of research have gone into the writing of this book for 
which I have drawn liberally on my theses submitted to the 
University of Calcutta for my MA and PhD degrees in late fifties. 
This is more so in the case of my PhD thesis on ‘Geo-economic 
Planning of Orissa’. In addition, materials gathered from field 
studies during the past four-and-a-half decades have been utilized. 
The first edition appeared in September 1971 and the second 
revised and enlarged edition in 1981. Since this is the only authentic 
source book on Orissa, it went out of print within a few years of its 
publication and the NBT pressed me very hard to revise it for a 
third edition. The work for this edition started in mid-1991, exactly 
after a decade of the publication of the second edition. 

This edition incorporates a lot of new information because 
during the past decades Orissa has changed a lot. There has been 
a lot of degradation of the physical environment for which it 
became necessary to add a new chapter on ‘Environmental Degra- 
dation’ since Orissa has suffered a lot compared to other States. In 
the other chapters, the latest data has been incorporated with 
projections for AD 2001. 

My analysis of developmental activities in Orissa has led me 
to conclude that although the State is endowed with vast natural 
resources it has remained the second most poor State in the 
country, next only to Bihar. Due to the recent discovery of vast 
mineral resources, it is like a ‘Sleeping lion’ which must be awak- 
ened. My analysis has also revealed that Orissa has not been given 
its due share by the Union Government for its planning during the 
past four decades and this is the reason for its present backward- 
ness. 

I hope the readers, particularly students of Orissa, will 
benefit from this book since this edition presents a holistic 
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approach of the land and people of the State. I would be very happy 
ifitis of help to students, researchers, planners and administrators. 
After my retirement from the PG Department of Geography, 
Utkal University, where I served as Professor and Head for two 
decades (1970-90), Ihad to face several problems in completing this 
book but due to great help from my ,friends and Government 
officials the manuscript could be completed. I would like to thank 
Dr SN Tripathy, my old PhD student and the present Professor and 
Head of the PG Department of Geography, Utkal University, for 
his help in many matters. I am also thankful to my wife for her 
constant encouragement in getting this book completed. 


Bhubaneswar BN SINHA 
16 March 1998 
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INTRODUCTION 


Location 

Orissa extends from 17°49’N to 22°34'N latitude and from 81°29/E 
to 87°29’E longitude on the eastern coast of India. It has an area 
of about 155,707 sq. km. according to the Census of India, 1991. 
It is bounded by West Bengal in the north-east, Bihar in the 
north, Madhya Pradesh in the west, Andhra Pradesh in the 
south and the Bay of Bengal in the east. Orissa was separated 
from Bihar and came into existence on 1 April 1936. The capital 
was established at the historic city of Cuttack, located at the 
apex of the Mahanadi delta. In 1956, it shifted to Bhubaneswar, 
a planned modern town of the post-independence period. 


History of Orissa 

The history of Orissa dates back to antiquity, its most famous 
old names being Kalinga, Utkal and Odra, when its boundary 
extended far beyond the present one. By the time of the 
Mahabharata, Kalinga, Utkal and Odra had entered into Aryan 
polity as powerful kingdoms. Frequent reference is made to 
Kalinga in the Mahabharata and there are some references to 
Odra and Utkal. By the time of Mahavir and Buddha, the 
Kalinga-Utkal region on the east coast of India had acquired 
recognition and fame. 

The political history of Orissa opens with the rule of Nanda, 
Emperor of Magadha. The Hathigumpha inscription of Emperor 
Kharavela at Udaygiri refers to a Nanda king twice. When 
Chandragupta Maurya succeeded to the throne of Nanda, Kalinga 
did not form part of his empire. Asoka’s invasion of Kalinga 
had far-reaching consequences. The battle was described by him 
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in his thirteenth Rock Edict! as follows: "One hundred and fifty 
thousand men were carried away captive from that country, as 
many as one hundred thousand were killed there in action, and 
many times that number perished.” Kalinga was conquered but 
the conquest changed the heart of the conqueror. This change in 
Asoka changed the course of religion and cultural history not 
only in India but the whole of Asia. 

The next great epoch of Orissa’s history was the time of 
Kharavela who ruled in the first half of the second century BC?. 
He defeated the Satakarnis in the west, the Musikas on the 
banks of the Krishna and also the Rashtrikas and the Bhojakas, 
the rulers of Rajagriha and King Brihaspati Mitra of Magadha. 
In the thirteenth year of his rule he retired to Khandagiri near 
Bhubaneswar. He was a Jain. 

The history of Orissa for several centuries after Kharavela 
is dark. From Hiuen Tsang’s account it is evident that Harsha 
Siladitya’s political sway extended to Orissa. Ptolemy, the fa- 
mous Greek geographer of the second century AD, testified to 
the existence of flourishing trade marts on the Orissa Coast. 
Hiuen Tsang who visited Orissa about AD 630 has given an 
account of the territory named ‘Wu-Cha’, which is probably the 
same as ‘Odra”’. The ancient province of ‘Odra Desh’ was limit- 
ed to the valley of Mahanad;i ‘and to the lower courses of 
Subarnarekha. It comprised the whole of the old districts of 
Cuttack, Sambalpur and a portion of Midnapore.* 

In the eighth century AD, Orissa’s overseas activities were 
at their peak when the Sailendra Empire was established in 
present-day Malaysia. According to Arab sources, the empire 
extended its power even to Cambodia and Assam. The prosper- 
ity of the Sailendrs Empire continued throug the tenth century 
AD. 

From the eighth to the tenth century AD, the: Bhauma 
Kara dynasty ruled over Utkal. The Oriya language was just 
beginning to take shape during this period. The Bhauma-Karas 
were followed by the Somas and the Kesharis. The famous 


! Third century BC at Dhauli near Bhubaneswar. 

? Hathigumpha inscriptions of Udaygiri (First century BC). 

3 Sahu, NK ‘Origin of the Name of the State’. Orissa State Gazetter. Vol. 1. p. 1. 
1990. 

* Cunningham. The Ancient Geography of Indin. p. 858. 
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Lingaraj Temple at Bhubaneswar was built by Yajati Keshari 
and completed by his successors. 

By the end of the twelfth century AD, Anantavarma 
Chodagangadeva (1078-1191) of the Ganga dynasty is credited 
with having ruled over the region extending from the Ganga to 
Godavari. He shifted his capital from Kalinganagar in old 
Parlakimedi to Cuttack. Vaishnavism received royal patronage 
and Vaishnavite temples were built at Mukhlingam, Shrikurmam, 
Simachalam and Puri. The temple at Puri was completed by 
Anangabhimadeva. In the thirteenth century, the Ganga Empire 
had the power to thwart a Muslim invasion. 

In the same century, when Hindu architecture in the north 
faced its worst days of ravage and destruction, Orissa’s archi- 
tecture reached its zenith with the construction of the famous 
Sun Temple at Konarak by Narasimhadeva I (1238-1264). It is 
recognized as the crowning glory of Hindu architecture. Then 
came the Surya dynasty. The first Surya king, Gajapati 
Kapilendradeva (1435-1466), defeated the Muslim ruler of Ben- 
gal, the Hindu rulers of Vijayanagar and Kanchi, and the 
Bahamani Sultan. Kapilendra, in fact, himself advanced to Bidar, 
capital of the Bahamani Empire. His empire extended from the 
Ganga in the north to Kaveri in the south. His grand-son, 
Prataparudradeva, took to religion and with his death Surya 
rule declined. Mukundadeva, the last independent Hindu king 
of Orissa, was killed in 1568 while fighting the Afghans of Bengal. 
With his death, Orissa lost its independence and thus became 
almost the last Hindu kingdom to fall to the Muslims in India. 

The Moghuls ruled Orissa for a little over a century. Dur- 
ing Aurangzeb’s rule, however, a revolt was started under the 
leadership of Raja Krishna Chandra Bhan: of Mayurbhanj, but it 
was suppressed, though with great difficulty. After Aurangzeb’s 
death, when the Moghul Empire declined, Orissa came under 
the rule of the independent Nawabs of Bengal. 

In 1741, the Bhonsala Raja of Nagpur invaded Orissa un- 
der the leadership of Bhaskar Ram (Bhaskar Pandit). Alivardi 
Khan, the Nawab of Bengal, was compelled to cede Orissa to 
the Marathas whose reign lasted until the British conquered it in 
1803. 

Within two decades of Vasco da Gama’s discovery of the 
sea route to India, the Portuguese had established a flourishing 
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trade mart at Pipli, at the mouth of the Subarnarekha. The 
English had established trade settlements at Hariharpur and 
Balasore by 1633. In subsequent years, the Dutch, the Danes and 
the French appeared at Balasore and established a foothold. In 
1757, when the Battle of Plassey was fought and won, the legal 
title of Nawab of Bengal, Bihar and Orissa passed on the En- 
glish. In 1765 Shah Alam granted the East India Company the 
dewani of Bengal, Bihar and Orissa. But this Orissa was only a 
small territory to the north of the Subarnarekha. Lord Wellesley 
(1798-1805) asked the Bhonsala Raja of Nagpur to enter into 
‘subsidiary alliance’, but the Raja refused. The Anglo-Maratha 
war resulted in the British conquest of Orissa in 1803. Owing to 
British misrule, the Paika Rebellion was started under the lead- 
ership of Bakshi Jagabandhu Bidyadhar, the military chief of the 
Raja of Khurda. In April 1817, Puri fell to him and the British 
retreated to Cuttack. In the end, however, the rebellion was 
crushed. In 1857, Sambalpur played a leading role in the Mutiny 
under the leadership of Surendra Sai. The worst evil of the 
British administration was witnessed in 1865-66 during the 
Na’ Anka famine in which more than ten lakh people comprising 
about a quarter of Orissa’s population, died of starvation. 

The social reformers of Orissa like Fakir Mohan Senapati, 
Bhagban Chandra Das, Radhanath Ray, Madhusudan Rao and 
Madhusudan Das, shaped the destiny of the State in various 
significant ways. During the First World War, a forceful move- 
ment was organized by Pandit Gopabandhu Das. As a result, 
Orissa was made a separate State on 1 April 1936. Soon after 
this, the Gadajat Revolt of the princes of the States was sup- 
pressed in 1938. Orissa took full part in the 1942 movement 
when more than 3,000 persons were thrown behind bars and 
about 100 persons were killed as a result of machine-gun firing. 
After the attainment of independence, the Princely States merged 
with the major unit in 1948 and the new State of Orissa was 
formed. 

An administrative reorganization of the State was taken in 
hand and 13 districts were formed. Out of the former Princely 
States, the districts of Mayurbhanj, SundergarH, Keonjhar, 
Dhenkanal, Phulabani, Bolangir and Kalahandi were carved out. 

As a result of the work of the States Reorganization Com- 
mission (SRC), the two Oriya-speaking Princely States of Saraikela 
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and Karasuan were merged with Bihar. Earlier, these were parts 
of Mayurbhanj district. 

Presently Orissa has 30 districts, 59 sub-divisions, 324 
blocks, 114 tehsils, 370 police stations, 50972 villages, 125 towns 
and cities of all categories where 31.65 million people ive as per 
the 1991 Census. The State’s area as per the Census is 155,707 
km’. 


Administrative Divisions 
Orissa is divided into .30 districts for administrative conve- 
nience. These are again regrouped into three revenue divisions 
each under the administrative control of one Revenue Division- 
al Commissioner. They are Central, Southern and Northern, and 
their headquarters are located at Cuttack, Brahmapur and 
Sambalpur, respectively. 

The jurisdictions of the Revenue Divisions are as follows: 

1. Central Revenue Division--Cuttack, Jagatsingpur, 
Kendrapara, Jajpur, Baleshwar, Bhadrak, Puri, Khurda, 
Nayagarh, and Mayurbhanj districts. 

2. Southern Revenue Division—-Ganjam, Gajapati, Koraput, 
Nowrangpur, Rayagada, Malkangiri, Kalahandi, Nawapara, 
Kandhamal & Boudh districts. 

3. Northern Revenue Division--Sambalpur, Deogarh, 
Jharsuguda, Bargarh, Balangir, Sonepur, Sundargarh, 
Dhenkanal, Anugul & Kendujhar. 

The 30 districts in 1995 were subdivided into 59 sub- 
divisions with each-sub-division being under the control of a 
Sub Divisional Officer (SDO) 


Table 1.1 
Administrative Divisions of Orissa 


District Sub-Divisions Tehsils Development Blocks 
1. Gajapati 1 2 7 
2. Ganjam 3 9 22 
3. Koraput 2 6 14 
4. Malkangiri 1 2 7 
5. Nabarangapur 1 3 10 
6. Rayagada 2 4 1 
7. Baleshwar 2 5 12 

Contd.) 
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District Sub-Divisions Tehsils Development Blocks 
8. Bhadrak 2 4 17 
9. Cuttack 3 9 14 

10. Jajpur 1 3 10 

11. Kendrapara 1 6 9 

12. Jagatsingpur 1 2 8 

13. Puri 1 4 11 

14. Khurda 2 3 10 

15. Nayagarh 1 4 8 

16. Dhenkanal 3 3 8 

17. Anugul 4 5 8 

18. Sambalpur 3 3 9 

19. Bargarh 2 3 12 

20. Deogarh 1 1 3 

21. Jharsuguda 1 1 5 

22. Sonepur 2 2 6 

23. Balangir 3 4 14 

24. Kalahandi 2 4 13 

25. Nuapada 1 2 5 

26. Boudh 1 2 3 

27. Kandhamal 2 3 12 

28. Sundargarh 3 5 17 

29. Kendujhar 3 5 13 

30. Mayurbhanj 4 5 26 


Total Orissa 59 114 324 


The Sub-divisions were further divided into 114 tehsils. 
Each tehsil is under the administrative control of a Tehsildar. 
These tehsils consist of several revenue villages. These divisions 
are primarily resorted to for smooth revenue administration. The 
114 tehsils were divided into 324 blocks & 394 police-stations. A 
police-station may be located in more than one tehsil. This has 
happened extensively in the case of Ganjam district. In most 
districts, the tehsil boundary cuts across the boundary of the 
police stations. In this regard, Ganjam, Kalahandi and Koraput 
are the worst affected. Thus, this difference in revenue and 
police administration has posed serious problems. 

After the implementation of the first few Five-Year Plans, 
it was felt that the Community Development Blocks should be 
organized based on the principle of grassroot planning. Accord- 
ingly, blocks were formed consisting of 175 villages on an 
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average. These blocks are un-ler the administrative control of 
the Block Development Officer (BDO). These Block boundaries 
cut across police stations and tehsil boundaries. These are the 
lowest level of developmental units in Orissa. The State has 314 
Community Development Blocks. Sometimes a block extends 
over more than one police station. 


Reorganization of Districts 
The districts of Orissa were not reorganized since the State 
Reorganization Commission report was implemented when 
former Princely States merged with Orissa and 13 districts were 
created. Further the average size of the districts in Orissa was 
2.0 to 2.5 times larger than the average area of the districts of 
the neighbouring States like Bihar and West Bengal. Due to 
increased developmental work and to make the district admin- 
istrative machinery available nearer the people, the districts in 
Orissa have been reorganized in three phases and have been 
made smaller than before by the creation of more districts. Since 
Independence there has been a persistent demand for the re- 
organization of the districts. The first phase was implemented 
with effect from October 1992 on Gandhi Jayanti Day as per the 
election manifesto of the then ruling Janata Dal. Consequently 
only two districts were reorganized, i.e. Koraput and Ganjam 
which were the least controversial. The new districts were formed 
based on the 1981 Census data and taking sub-divisions as the 
lowest level units for reorganization. The old Koraput district 
was reorganized into four districts. They are as follows: 
1. Koraput district with headquarters at Koraput, comprising 
old Koraput and Jeypore sub-divisions. 
2. Rayagada district with headquarter at Rayagada compris- 
ing Rayagada and Gunupur sub-divisions. 
3. Malkangiri district with headquarter at Malkangiri com- 
prising old Malkangiri sub-division 
4. Nabarangapur district with headquarter at Nabarangapur 
comprising old Nabarangapur sub-division. 

The old Ganjam district was reorganized as Ganjam and 
Gajapati Districts. The Gajapati District was named after the old 
Maharaja of Paralakhemundi. Paralakhemundi was the old 
sub-division which was named as Gajapati District with the 
headquarter at Paralakhemundi. The remaining parts of old 
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Ganjam District remained as Ganjam District with headquarter 
at Chatrapur as before. | 

_ In the second phase of reorganization, out of eleven dis- 
tricts, seven districts were reorganized while four districts 
(Sundergarh, Kendujhar, Mayurbhanj and Phulabani) remained 
untouched. The second and third phases of reorganization be- 
came effective from April 1993, the day when Orissa State was 
formed after being separated from Bihar in 1936. The new 
districts and the tehsils included in them are as follows: 


1: 
2. 


3. 


Gajapati: 
Ganjam: 


Koraput: 


. Malkangiri: 
. Nabarangapur: 
. Rayagada: 


. Baleshwar: 
. Bhadrak: 


. Cuttack: 


. Jajpur: 
. Kendrapara: 


. Jagtsingpur: 
. Puri: 
. Khordha: 


. Nayagarh: 
. Dhenkanal: 
. Anugul: 


. Sambalpur: 
. Bargarh: 


. Deogarh: 
. Jharsuguda: 
. Sonepur: 


Udayagiri and Paralakhemundi 

The rest of the old Ganjam district (except 
above two tehsils) 

Koraput, Nandapur, Machhakund, Jeypore, 
Boriguma and Kotpad 

Malkangiri and Motu 

Nabarangapur, Kodinga and Omarkote 
Rayagada, Kashipur, Gunupur and Bissam 
Katak 

Baleshwar, Basta, Jaleshwar, Nilgiri and Sore 
Bhadrak, Basudebpur, Dhamnagar and 
Chandbali 

Cuttack, Narsingpur, Banki, Badamba, 
Tigiria, Athagad, Salipur and Niali 

Jajpur, Sukinda, Darpan and Binjharpur 
Kendrapara, Patamundai, Ali, Kanika, 
Rajnagar and Marshaghai 

Jagtsingpur and Kujanga 

Puri, Nimapara, Pipli and Krushnaprasad 
Khordha, Ranapur, Banapur and 
Bhubaneswar 

Nayagarh, Khandapada and Dasapala 
Dhenkanal, Kamakashyanagar and Hindol 
Anugul, Talcher, Palalahara, Ahtmalik, 
Chendipada ” 
Sambalpur, Redhakhol and Kochinda 
Bargarh, Attabira, Sohela (block) and 
Padmapur 

Deogarh 

Jharsugud 

Sonepur and Biramaharajpur 
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23. Balangir: Balangirh (old district except Soneput sub- 
* division) 

24. Kalahandi: Kalahand;i (old district except Nuapada sub- 
division) 

25. Nuapada: Nuapada, Khadial, Padmapur (except Sohela 
and Bijepur blocks) 

26. Sundargarh: Old Sundargarh district 

27. Kendujhar: Old Kendujhar district 

28. Mayurbhanj: Old Mayurbhan;j district 

29. Kandhamal: Baligudarhay, Udayagiri, Kandhamal 

30. Boudh: Boudh and Kantamal. 


Table 1.2 
Re-organized Districts of Orissa 


Districts Headquarters Area Population Density 
km?*! In % of (1000) In % Popul- 


total of total ation 
per km’ 
1 2 3 4 5 6 7 
Old Ganjam 
1. Gajapati Parlakhemundi 3102.1 2.00 454.6 1.44 146.5 
2. Ganjam Chatrapur 7904.8 5.00 2704.1 8୫.54 342.1 
Old Koraput 
3. Koraput Koraput 7833.2 5.03 1027.3 3.24 131.2 
4. Malkangiri Malkangini 6259.2 4.02 422.8 1.34 67.6 
5. Nabarangapur Nabarangapur 5137.6 3.30 847.5 2.68 165.0 
6. Rayagada Rayagada 7580.୨9 4.87 714.୨ ୬2.26 ୨4.3 
Old Baleshwar 
7. Baleshwar Baleshwar 3714.3 2.39 1696.6 5.36 456.8 
8. Bhadrak Bhadrak 2786.୨ 1.80 1105.8 3.49 396.8 
Old Cuttack 
9. Cuttack Cuttack 4229.1 2.72 1972.7 ଓ6.23 466.5 
10. Jajpur Jajpur 2527.9 1.62 1386.2 4.38 548.3 
11. Kendrapara Kendrapara 2843.7 1.82 1149.5 3.63 404.2 
12. Jagatsingpur Jagatsingpur 1797.5 1.15 1014.2 3.20 564.1 
(Contd.) 


! Census of India, 1981. Series-16, Orissa. Paper-1 of 1982. Final Population tables. 
Census of India, 1981. Series-16, Orissa. Paper-1 of 1981. Supplement, Provisional 
population Totals, pp 160-194. ‘Geographical area’ figures supplied by the Sur- 
veyor General India. The total of the area figures of the tehsils will not tally with 
that of the district figures because the former represent “land use’ area and 
derived from the figures supplied by the local revenue authorities. 

2 Census of India, 1991. Series-1. India. Final population Totals page-170-211. 
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1 


Old Pun 

13. Puri 

14. Khordha 
15. Nayagarh 


Old Dhenakanal 


16. Dhenakanal 
17. Anugul 
Old Sambalpur 
15. Sambalpur 
19. Bargarh 

20. Deogarh 
21. Jharsuguda 
Old Balangir 
22. Sonepur 

23. Balangir 
Old Kalahandi 
24. Kalahandi 
25. Nuapada 


Old Boud-Phulbani 


26. Boudh 
27. Kandhamal 


Districts not divided 


28. Sundargarh 
29. Kendujhar 
30. Mayurbhanj 


Total Orissa 


Puri 
Khordha 
Nayagarh 


Dhenkanal 
Anugul 


Sambalpur 
Bargarh 
Deogrh 
Jharsuguda 


Sonepur 
Balangir 


Bhawanipatna 
Nuapada 


Boudh 
Phulbani 


Sundargarh 
Kendujhar 
Baripada 


3524.8 
2849.3 
3941.1 


2360.1 
6345.2 


6704.0 
5831.6 
2781.7 
2203.1 


1719.4 
7116.6 


8168.6 
3398.1 


3444.7 
5451.7 


9712.0 
8303.0 


10418.0 


Bhubaneswar 155,707.0 


4 5 6 7 
. 2.26 1305.4 4.12 370.3 
1.83 1502.0 4.74 527.2 
2.53 ୨୫2.6 2.47 198.6 
1.57 ୨47.୨ 2.୨9୨ 401.6 


4.23 510.6 1.61 80.5 


4.47 8୫0୨.0 2.56 
3.88 1207.2 3.81 
1.85 ୨234.2 0.74 84.2 


1.46 446.7 1.41 202.8 
1.10 476.8 1.51 277.4 
4.57 1230.9 3.89 173.0 
5.25 1130.9 3.57 138.4 
2.18 469.5 1.48 138.2 


2.21 317.6 1.00 ୨2.2 


3.50 546.3 1.73 100.2 
6.23 1573.6 4.97 162.0 
5.33 1337.0 4.22 161.0 
6.69 1884.6 5.95 180.9 
100.0 31659.7 100.0 203.3 
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PHYSIOGRAPHY 


Physiographically, Orissa can be divided into three broad re- 
gions. These are: the coastal plains; the middle mountainous 
country: the plateaus and rolling uplands. 


Coastal Plains 

The coastal plains of Orissa stretch on the eastern coast of India 
from the Subarnarekha in the north-east to the Rushikulya in the 
south-west. This fertile green tract is better known as the ‘rice- 
bowl’ of Orissa. This is narrow in the north, widest in the 
middle, narrowest in the Chilika coast and broad in the south. 
The coastal plain is a gift of the six major rivers which have 
brought silt from their catchment basins and have reclaimed 
this area from the depths of the Bay of Bengal. From north to 
south, the Subarnarekha, the Burhabalanga, the Baitarani, the 
Brahmani, the Mahanadi and the Rushikulya are the rivers 
which are responsible for its birth and growth. This coastal 
plain can be termed as ‘a land of six deltas’ but most of the 
rivers have failed to develop true deltaic characteristics (as far 
as shape is concerned) because of the strong offshore current 
which moves trom Chennai to the Andhra coast and passes 
through the Orissa coast. In order of the contribution of the 
rivers to the formation of the coastal plains, the rivers may be 
rearranged as the Mahanadi, the Brahmani, the Baitarani, the 
Subarnarekh, the Rushikulya and the Burhabalanga. This ar- 
rangement is based on the length of the river channels, the area 
of their catchment basins, the velocity and also depends on the 
nature of the terrain over which they flow. In general, the 
combined deltas of the Brahmani and the Baitarani are fairly 
stable in contrast to that of the Mahanadi where the free delta 
formation is restricted by the strong littoral current from the 
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south-west. The delta development of the Brahmani is also 
obliterated by the encroachment of the distributaries of the 
Mahanadi and the Baitarani from the south and the north, 
respectively. According to location!, the coastal plains can be 
divided into the following sub-regions: 
a) The north coastal plains--the deltas of the Subarnarekha 
and the Burhabalanga up to the river Baitarani; 
b) The middle coastal plains--the combined deltas of the 
Baitarani, the Brahmani and the Mahanadi; and 
c) The southern coastal plains-—-the Rushikulya plains. As far 
as the configuration of the coastal plain is concerned, it can 
be divided into three zones parallel to the shoreline: 
i The salt tract along the coast 
ii The arable tract or rice country in the middle, and 
iii The submontane tract to the west. 
The Salt Tract: The salt tract is a narrow belt which stretches 
just beyond the shoreline for about 4.8 to 9.6 km inland. In 
many places it is impregnated with salt and is completely de- 
prived of agriculture. The innumerable sluggish and brackish 
streams make the area difficult to traverse. Towards the shore, 
the salt tract merges with the narrow belt of the sand-dunes and 
sand ridges which often rise up to 16-26 metres. They normally 
occur in three parallel ridges and are supposed to have been 
formed due to the recession of the sea as a result of coastal 
upliftment. In the Mahanad: delta, this salt tract is covered with 
tidal forests known as the ‘Little Sunderbans’ off Paradeep- 
Dhamra coast. In the Devi-Daya sector, Casuarina forests and 
plantations are found. The forest belt all along the coast merges 
with a narrow belt of pasture. 
The Arable “ract: The grass belt merges into the vast plains 
where monotony of orography is a special feature. The endless 
stretches of rice lands is the fundamental characteristic. Except 
the old abandoned high ridges of old and moribund rivers, no 
other highlands are encountered and mostly these are pccupied 
by village sites so as to be free from the annual inundation. 
The rivers have formed levees and during high floods they 
inundate vast areas, causing grave danger to human lives, cattle 


* Sinha, B N : ‘Morphological Regions of Orissa, The Indian Geographical Review, 
Vol.6, No.1, August 1961. 
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population and agriculture. Parts of this arable tract are pro- 
tected from floods and are irrigated by gravity canals from the 
Mahanadi, the Brahmani and Salandi. This is the richest part of 
the whole of Orissa as far as agriculture is concerned. 

The Submontane Tract: This is the meeting zone of the arable 
tract and the spurs of the Eastern Ghats. It can be better termed 
as the ‘zone of transition’. Hill streams of various sizes have cut 
deep ravines along the foothills of the Eastern Ghats and soil 
erosion is rampant. Under this predominantly red soil are blocks 
of latérite are buried and at times they crop up to the surface, 
turning the area barren and desolate. In this zone, low level 
laterites are formed. But patches of fertile area are not uncom- 
mon, having rich vegetation. The natural vegetation varies from 
prickly thorns and stunted shrubs to Sal (Shorea robusta) forests. 
All these three belts are somewhat less conspicuous in the 
Rushikulya plains. The absence of a coastal forest belt is most 
striking. This is accounted for by the lack of a marshy strip due 
to the higher orography. 

The Mahanadi Delta: The Mahanadi delta has developed in 
seven different stages. The stages of development have oc- 
curred at 26, 18, 15, 12, 9, 6 and 1.5 metre contours. These 
individual contour lines touch the points of bifurcation of the 
distributaries. After the seventh stage of delta development 
there was an upliftment, as a result of which three sets of 
parallel sand-dunes developed along the coast. These raised 
sand ridges brought changes in the drainage pattern as well as 
minor changes in deltaic morphology. These parallel sand-dunes 
have ‘the maximum development between the Chilika and the 
Devi mouth and from there up to the north of Phamra. The 
entire coastline has become a prograded coast as a consequence, 
except Paradeep, the river mouths have been choked and this 
hinders the free discharge of flood water. Due to the upliftment 
of the mouth portions, the slope of the valley long-profiles have 
been reduced and free discharge of flood water has been hin- 
dered. Several lagoons of varied sizes have been formed. The 
best examples are the Sar Pata and the Samagara Pata, located to 
the north of Pun. 

The Coastline: Orissa has a coastline of 529 km from the marshes 
of Ichhapuram in the south to the east of Subarnarekha in the 
north-east (NE). The Orissa coast has bulged out in the middle 
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portion from Bralhmagiri on Chilika lake in the south-west (SW) 
to Chandbali in the north-north-east (NNE) where the Mahanadi, 
the Brahmani and the Baitarani have formed a combined delta. 
In this portion, the coast is convex to the Bay of Bengal while 
from Chandbali to the Subarnarekha mouth it is concave as no 
major river has pushed the shoreline to the Bay of Bengal. If a 
straight line is drawn fromr Chandipur off Baleshwar coast to 
Gopalpur, the recent delta formation in the Post-Tertiary period 
in the middle portion becomes quite obvious. 

In the coastline all the signs of a prograded coast become 
quite obvious. The bay-bars in the mouth of the Chilika lake, in 
the Devi mouth and to the left bank of the Mahanadi mouth are 
the best examples. In the Mahanadi mouth, the complex-spit 
with a number of hooks is formed due to the offshore long 
current and the strong south-west monsoon current during the 
rainy season when the load discharge in the Mahanadi is the 
maximum. The daily high and low tides have kept the mouths 
of the Devi, the Mahanadi, the Brahmani and the Baitarani open 
to form estuaries. 


The Lakes, Lagoons and Marshes 

The lakes in Orissa can broadly be classified as natural and 
artificial. Further, they can also be classified on the basis of the 
salt content of the water. They may be fresh water lakes or 
saltwater ones. Before Independence the number of artificial 
lakes was very limited as only two reservoirs were in existence 
in the upper catchment basin of the Rushikulya, one at Sorada 
and the other at Bhanjanagar. They are used for irrigation pur- 
poses in the lower reaches of the Rushikulya in Ganjam district. 
The other freshwater artificial reservoirs were formed at Cuttack 
by the construction of anicuts over the Mahanadi at Naraj and 
Jobra and one on the Birupa. Their number increased consider- 
ably in the post-independence period and include the Hirakud, 
again over the Mahanadi at Sambalpur and Machhakund over 
the river by the same name. Now perennial irrigation reservoirs 
have been constructed over a number of rivers which are 
categorised either as major or medium irrigation projects. The 
most important reservoirs are at Balimela on the river Sileru; 
Rengali over the Brahmani; Mandira over the Sankh, a tributary 
to the Brahmani near Rourkela; and upper Indravati in the river 
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Indravati. Apart from these there are scores of medium irriga- 
tion projects like the one at Hadagarh over the Salandi and the 
Poteru dam over the river Potteru. Among the natural ones, 
Chilika lake is the most famous and is the largest of its kind in 
India. 

The shape of Chilika lake is like a pear having its wider 
end towards the north-east (NE) and the conical end towards 
the south-west. It is about 72 km long (north to south) of which 
the northern half has a mean breadth of 32 km, while the 
southern half tapers into an irregularly carved point barely 
averaging 8 km in width. 

The area of the lake fluctuates in different seasons. During 
dry weather, it approximates to 891 sq. km. whereas with the 
intensity and duration of the annual river floods, and with the 
ebb and flow of tides its area extends to 1,165 sq. km. It has an 
edge in the Eastern Ghats which bring a huge amount of silt to 
the lake from the west. The deepest part of the lake is at Kalijai. 
Chilika is one of the most important tourist spots because of its 
natural beauty. It has also been declared a bird sanctuary by the 
Government of Orissa. A lot of birds from as far as Siberia 
migrate to this lake during winter. It is also famous for prawn 
and crab fishing which have a good market in foreign countries. 
The salt content of the lake diminishes during the monsoons 
and increases during winter. It has an outlet (100 metres) to the 
Bay of Bengal. Keeping the outlet open poses problems because 
of the offshore current. 

The lake Anusupa is another freshwater lake on the left 
bank of the Mahanadi opposite Banki in Cuttack district. It is, in 
fact, an old ox-bow lake which was formed due to meander 
shifting of the Mahanadi. There is a marsh, viz., Udyanakhanda, 
on the coast at Ichhapur on the border of Orissa and Andhra 
Pradesh whose water is brackish. The Sar lake, the Samagara 
pata and the Tampara are only three old lagoons initially cut-off 
from the Bay of Bengal. They have been silted up to a great 
extent and now dry up during the summer. They are freshwater 
lagoons near the Puri coast. A lot of paddy is cultivated during 
the winter when the water dries up and the fertile bed is 
exposed. The artificial Nua Nai cut in the Sar lake by the Irriga- 
tion Department has reduced floods in the region. 
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Bays and Islands 

As the Orissa coast is a built-up coast or prograded coast and in 
parts has been uplifted, the absence of bays and inlets is con- 
spicuous. Only one bay, Hukitola bay, off Jambu, has been 
formed because of the huge complex-spit formed to the north of 
the Mahanadi estuary. It is being rapidly silted up by the silt 
brought down by the Mahanadi and its tributaries. 

There are only two islands off the Orissa coast, again off 
the Mahanad;i estuary. These are depositional islands. They are 
the Shortt’s Island and Wheeler Islands off Maipura and Dhamra 
Mouths a few kilometres inside the Bay of Bengal. These two 
islands will also merge in due course as the Mahanadi delta 
advances by continuous silting. They will then form part of the 
mainland. 


Natural Harbours 

Because of the very nature of the coastline, there is only one 

natural harbour in Orissa, i.e., Paradeep. It is the deepest natu- 

ral port in the whole of India and provides berthing facilities to 

ships of more than 60,000 GRT (Gross Registered Tonnage). 
Chandbali and Gopalpur are being developed as medium 

ports. Dhamra is a minor fishing port. 


Middle Mountainous Country 

The mountainous portions of Orissa cover about three-fourths 
of the entire State as per the present configuration and hence 
determine the economic standard of the State. This portion is 
part of the Indian Peninsula and sloped from the west to the 
east prior to the upliftment of the Eastern Ghats, which was 
then at its base level. The lines of drainage which are older than 
the Eastern Ghats were consequent streams which followed the 
grain of the country by maintaining a north-west-north (NWN) 
to south-east-south (SES) direction. The surface was maturedly 
eroded by the well-developed drainage system on a slightly 
undulated Archaean surface, subsequent to the Lower Gondwana 
deposits, to the north-west of Cuttack. During the Permo-Car- 
boniferous period, the region along the eastern coast of India, 
extending from Chota Nagpur plateau, Kendujhar, Dhenkanal, 
parts of Sambalpur, Phulabani, northern Ganjam, Kalahandi 
and Koraput districts underwent a tectonic upliftment. This also 
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proceeded up to Tamil Nadu. Consequently, the old matured 
surface was elevated to a height of 300 metres. Almost all the 
major rivers of Orissa could withstand the storm and main- 
tained their north-north west (NNW) to south-south-east (SSE) 
course. This is mainly because all the streams have cut through 
the 300 metres contour line effectively. Most probably before 
this upliftment the tributaries of the Mahanadi with south-west 
(SW) or north-east (NE) or vice versa alignment were not in 
existence. This uplifted plateau began to be deeply eroded in the 
rejuvenated long-profiles. This region also underwent another 
two crustal upliftments which elevated the older surface first to 
600 metres, and then to 900 metres. 

The river peneplains were uplifted to 300 metres and 600 
metres. This resulted in a sharp watershed in the heart of Orissa 
which cut off many of the old rivers from their headwaters, 
while a few major rivers like the Brahmani and the Mahanadi 
could cope with the upliftment and maintained their old cours- 
es intact. They have cut right through 600-900 metres contour 
lines, and the presence of gorge at Satkosia in the Mahanadi and 
very deep valleys in the upper Brahmani to the north of Deogarh 
bear ample evidence to this supposition. The beheaded rivers 
are the Burhabalanga, the Baitarani, the Rushikulya, the 
Vamsadhara and the Nagavali. After upliftment, the lb and the 
Tel, all tributaries of the Mahanadi, came into existence on the 
western slopes of the Eastern Ghats which followed the direc- 
tion of upliftment. The headwaters of the Baitarani was cap- 
tured by the Koel, a tributary to the Brahmani, flowing in 
North-East-South-West (NESW) direction. The Tel, a tributary 
of the Mahanadi, captured the headwaters of the Rushikulya, 
the Vamasadhara and the Nagavali rivers. It flowed in a SW to 
NE direction, and met the Mahanadi at Sonapur. Hence, the Tel, 
the lb, the Koel and Sarkh are of later origin than all the major 
rivers mentioned above. The Eastern Ghats were uplifted in 
three succesive stages instead of two, as advocated by the 
Geological Survey of India, or there was a sufficiently long 
interval between the last two stages to be considered as a 
separate stage. The three-upliftment-hypothesis has been advo- 
cated by drawing cross-sections along the interfluves of the 
major rivers of Orissa and also at right angles to the present 
lines of drainage system. All the cross-sections reveal 
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well-developed accordant summit levels at 900, 600 and 300 
metres which prove actual initial surfaces. 

The mouths of the present beheaded rivers appear to be 
abnormally big compared to their catchment basins as they have 
shrunk after their beheadment. More intensive work is essential 
to establish this supposition conclusively. 


Table 2.1 
The Stage of Upliftment, and Beheading 


Rivers Stage of upliftment Metres 
when beheaded 

Burhabalanga second 450-600 

Baitarani third 600-900 

Rushikulya third 600-900 

Vamsadhara third 600-900 

Navavali third 600-900 


The Middle Mountainous Region morphologically can be 
divided into the following regions of second order: 

a) The Similipal and Meghasani mountain 

b) The Mankarnacha-Malayagiri and Gandhamardar moun- 
tains of the Baitarani and the Brahmani interfluve 

c) The watershed between the Brahmani and the Mahanadi 

d) The common interfluve of the Mahanadi, the Rushikulya 
and the Vamsadhara 

e) The Potangi and Chandragiri mountain ranges. 


(a) The Similipal and Meghasani moimntain 

The dome-shaped mountain is of volcanic origin and has an 
elevation ranging from 600 metres to 1,050 metres above mean 
sea level (MSL). It is almost circular in extension and has got 
two peaks, one at Similipal and the other at Meghasani (1,147 
metres). The radial pattern of drainage is its peculiarity. 


(b) The Mankarnacha-Malayagiri and Gandhamardan moun- 
tains of the Baitarani and Brahmani interfluve 

This group of mountains with three lofty peaks extends in a 
north-south (NS) direction. The peaks reach at Malayagiri (1,170 
metres) of Pala-Lahara, Mankarnacha of Banei (1,092 metres) 
and Gandhamardan (1,044 metres) of Kendujhar. All these moun- 
tains are a part of the Eastern Ghats whose original trend is NE 
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to SW. The present NS direction of this group of mountains is 
due to the continuous fluvial action of the Baitarani and the 
Brahmani. This area is a polycyclic region. 


(c) Watershed between the Brahmanit and the Mahanadi 

The evolution of these mountains is almost similar in character 
with that of the former region but these are more maturedly 
dissected by continued action of the Mahanadi and the Brahmani. 
Their higher erosive capacity compared to the other rivers of 
Orissa has reduced these mountains to only 600 metres. The 
trend of these mountains is NW in the norther portion, and 
NNW to SSE in the southern portion. 


(d) The Common interfluve of the Mahanadi, the Rushikulya 
and the Vamsadhara 

This watershed is deeply eroded and the height varies from 600 
to 1000 metres in elevation. This interfluve stretches in a north- 
south direction with several peaks rising above 1,200 metres. 
Amongst them Singaraju and Mahendragiri (above 1,500 metres) 
and Devagiri (1,360 metres) are worth mentioning. 


(e) The Potangi and Chandragiri mountain ranges 

These mountain ranges are the highest in Orissa and the aver- 
age height varies from 900 to 1,350 metres. The first five highest 
peaks in the Eastern Ghats are encountered in these mountains, 
all of which are above 1,500 metres. The Deomali peak is the 
highest in Orissa with an elevation of 1,672 metres and it is the 
tallest in the whole of the Eastern Ghats. The other three tall 
peaks are Galikonda (1,643 metres), Sinkaram (1,620 metres) 
and Turiakonda (1,598 metres). The original trend of the Eastern 
Ghats is still preserved in this section, since it runs in a NE to 
SW direction. These mountains completely separate the Nagavali 
and the Sabari basins. They are. highly dissected, and in the 
valleys terrace cultivation is practised. The hilltops are bare of 
vegetation because of shifting cultivation. 
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The Important Peaks of Orissa 


Name of the peaks 


0 9 NV XH ON WO 


(1) 


. Deomali 

. Galikonda 
. Sinkaram 

. Turiakonda 
. Yendrika 

„ Singaraju 


Niamgiri 
Mahendragiri 
Karnapadikonda 


. Hattimali 

. Devagiri 

. Chandragiri 

. Subarnagiri 

. Champagharano 
. Tangri Dongar 
. Murali Soru 

. Baphlimali 

. Karlapat Plateau 
. Malayagiri 

. Moghasani 

. Doda Soru 

. Mankarnacha 
. Kondamali 

. Badamgarh 

. Kumritar 

. Gandhmardan 
. Girdabadi 

. Raigarh Gutta 
. Chheliatoka 

. Dandikia 


(Nrusinghanath) 


- Khundabala 
. Deppagiri 

. Panchdhar 
. Raigarha 

- Tamka 

- Goaldei 


Table 2.2 


District 
(2) 


Koraput 

-do- 

-do- 

-do- 

-d o- 
Ganjam 
Koraput 
Gajapati 
Koraput 

-do- 
Ganjam 
Gajapati 
Kandhamal 

-do- 
Kalahandi 
Kandhamal 
Kalahandi 

-do- 
Anugul 
Mayurbhanj 
Kandhamal 
Kendujhar 
Koraput 
Sundargarh 

-do- 
Kendujhar 
Ganjam 
Koraput 
Sundargarh 
Sambalpur 


Ganjam 
Kalahandi 
Dhenkanal 
Ganjam 
Kendujhar 
Nayagarh 


Height in metres 
(3) 


1,672 
1,643 
1,620 
1,598 
1,582 
1,516 
1,515 
1,501 
1,487 
1,391 
1,382 
1,269 
1,257 
1,257 
1,229 
1,223 
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Plateaus and Rolling Uplands 
The high plateaus are found in mountain ranges with an aver- 
age elevation of 300-600 metres. They have all the pecularities of 
the peninsular tablelands. They are almost flat and the monoto- 
ny of orography is interrupted by the deep river valleys. These 
features are commonly met within the upper Baitarani and the 
Sabari basins of Kendujhar and Koraput districts respectively. 
In these plateaus, sheet erosion is met with, while gullying is 
confined to the river valleys. The plateaus are morphologically 
divided into the following divisions of the second order 
a) The Panposh-Kendujhar-Pala Lahara plateau of the upper 
Baitarani catchment basin. 
b) The Nabarangapur-Jaypur plateau of the upper Sabari basin. 
The rolling uplands are lower in elevation and they vary 
between 150 and 300 metres. These uplands are the products of 
river action and are flat in nature. They are rich in soil nutrients 
and afford good opportunities for cultivation of paddy in wet 
areas. These uplands are encountered within the Koel-Sankh 
basin of Upper Brahmani, in the lb, the Suktel and the Sabari 
basins. All these uplands have developed to the west of the 
Eastern Ghats. The rolling uplands are grouped into the follow- 
ing morphological units: 
a) The Rajgangpur-Panposh uplands of the Koel and the Sankh 
rivers 
b) The Jharsuguda uplands of the lb basin 
c) The Baragarh uplands of the Jira and the Jhaun basins 
d) The Balangir-Titilagarh-Patnagarh uplands of northern Tel 
basin 
e) The Bhawanipatna uplands of the southern Tel basin 
f) The Malkangiri uplands of the Sabari basin. 


The River Valleys 
The valleys have been carved out by the major rivers of Orissa 
due to fluvial action. They are mostly narrow and deep in the 
upper reaches, slightly wide in the middle reaches, and widest 
in the lower reaches where they enter the plains of Orissa. 
These river valleys are as follows: 

a) The Valley of the Mahanadi 

b) The Valley of the Brahmani 

c) The Valley of the Vamsadhara 
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Orissa is a part of the peninsular shield, one of the oldest and 
most stable land masses in the world. By and large, it is under- 
lain by Pre-Cambrian rocks. About 25 per cent of the State is 
constituted of Phenomozoic rocks, Quarternary formations and 
the Recent to Sub-Recent alluvium. The last is primarily con- 
fined to the coastal plains and the valleys of the Mahanadi and 
the Brahmani. 

The Pre-Cambrian rocks are represented by pelitic, 
pasammitic, pasamopelitic with subordinate psephitic, and cal- 
careous rocks, metamorphosed in several grades. They are struc- 
turally deformed to different intensities, and transformed to 
various degrees. These sediments and metasediments occur as 
dissected patches. They are separated by vast stretches of gran- 
ites, ortho and para-gneisses, injection gneisses, magmatites, 
charnockites and basic and ultrabasic intrusive and effusive 
rocks mostly of mafic composition. The tectonic environments 
range from little differentiated (tectonically) permuiable state to 
well-differentiated platform-geosynclinal conditions. The 
Phenerozoic rocks are represented by the Gondwana super- 
group encompassing Upper Paleozoic to Middle Mesozoic and 
the Baripada beds of the Lower Tertiary. The Gondwanas are of 
non-marine continental facies and the Lower Tertiary rocks 
indicated marine environment. 


Stratigraphy 

The Pre-Cambrians are over three billion years old. They are 
scarcely recorded in any form other than different types of 
lithogenesis. Tectonic cycles, a combination of tectonics 
magmatism and metamorphism serve as the main basis for 
limiting the time boundary between any two rocks assemblages, 
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recognized in space. 
A combination of geological and radiometric age data 
affords the best results in rock classification. 


Table 3.1 
Stratigraphic Classification of Orissa 


A~Pre-Riphean Supergroup 
a. Eastern Ghats Group (Archaean) 
b. Iron-Ore Group (Neoproterozoic) 
c. Koira-Similipal Group (Meso Proterozoic) 
d. Kolhan Group 
B-Ripoean Supergroup 
e. Gangpur-Singhbhum Group (Neoproterozoic) 
f. Koira-Similipal Group 
8g. Vindhyan Platform Cover (Vendian?) 
h. Godwana System 
i. Talcher coalfield 
ii. lb River coalfield 
iii. Athgarh Sandstone 
i. Baripada Beds (Mio-Pliocene) 
J- Plio-Pleistocene and Recent 


The Pre-Cambrian rocks are subdivided into three Super- 
groups: 
1. Pre-Riphean (older than 1400 million years (m.y.) 
2. Riphean (600-1400 m.y.) 
3. Vendian (younger than 600 m.y.) 
As per Salop,! the Pre-Cambrians of Orissa are grouped as 
follows which is an improvement over Chatterjee and Banerjee’s? 
classification (Table 3.2) 


Table 3.2 
The stratification is as follows: | 


Pre-Riphean Supergroup 
Eastern Ghats Group (Archaean) 
Porphyritic granite, Porphyritic granite gneiss and gneiss 


amar emer emer ern erm-re--—--{NtrUSIVe CONtact 


! Salop, L.L, 1972. A United Stratigraphic Scate of the Pre-Cambrian, Proc. Int. 
Geol. Congr. Montreal, Sec. I, pp.253-259 

? Chatterjee, G.C; Ray, D.K. and Banerjee, P.K. 1971 Stratigraphic Sub-Division 
and Nomenclature of the Pre-Cambrian Rocks of India, Rec. Geol. Surv., Vol. 101, 
Pt. 2, pp. 1-14. 
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Leptynites, streaky granulites and garnetiferrous granite gneiss 
Charnockite suit of rocks 


Pyroxene granulites 
Khondalite suit-garnet-sillimanite gneiss, graphitic gneiss, 
garnetiferrous Quartzite, Calc-silicate granulites, etc. 

Rocks of this group are found in the coastal plains of Puri, 
Ganjam, Cuttack and Phulabani, Koraput, Kalahandi, Bolangir, 
Sambalpur and Dhenkanal of middle and western Orissa. Broadly 
they are grouped into the khondalite suit of rocks comprising 
the metamorphosed sediments of argillaceous, arenaceous and 
calcareous composition and charnockite suit. Granite gneises, 
next to chamockites and khondalites, occupy large tracts of the 
Eastern ghats. The post-tectonic magnetism in the Eastern Ghats 
is manifested in the intrusion of anorthosites and alkaline rocks 
either along the axial region of cross folds or along echelon 
shears or dislocation zones. Coarse-grained anorthosites grading 
to gabbroic rocks are reported from two locations near Banapur 
in Khurda district and near Bolangir in Bolangir district, each of 
about 300 sq. km. Two minor patches are also reported from 
Angul in Anugul district and the Turkel area of Kalahandi 
distric. The alkali rocks are represented by alkali-gabbro, calc- 
alkali syenite, perthite syenite and nepheline syenite in Koraput 
district, perthite syenite with nepheline and nephelinites in old 
Kalahand;i district, and biotite syenite in Sambalpur district. 


The stratigraphic succession of Iron Ore Group (Paleoproterozoic) 
Granite, gneiss and dolerites: 


Banded haematite Daitari area, Sukina 
magnetite jasper Naushahi belt. 
Banded cherts, shales, Malaygirihill, old Sambalpur 
ferruginous district 
Shale, phyllites, carbonaceous 
phyllites. 
Quarzites, quartz schists, Badampahar 
fuchiste quartzite, banded Gorumahisani 
quartzite mica Malkangiri areas 


Schists, kynite mica schists, 
talc-tremolite, actinolite, chlorite 
and hornblende schists, 
amphibolites, 
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cocasional conglomerates 

newman nnn eee — Sheared and thrusted contact--—----—-=-=.m==- 

Eastern Ghats Group 

Koria-Similipal Group (Mesoproterozoic) 

Post tectonic intrusives of pyroxene granite, aplitic granite, 
granophyre, gabbro-anorthosita, ultramafic sill 

Manganiferrous shales, cherts, bands and lenses of jaspilite 

Banded iron formation 

Tuffaceous shale 

Interbedded basic lava and quartzite with bands of 
volcaniclastic rocks and greywacke. 


Granites with inclusions of Iron Ore Group rocks. 
Riphean Supergroup 
Gangpur—Singhbhum Group (Neoproterozoic) 
Granitic rocks with associated tourmaline quartz 
veins and pegmatites 
Basic sill,s few dykes and flows 
Dublabera dolomite 
Jhabera carbonaceous phyllite, quartzite 
Mica schists and Gondites 
Kumarmunda banded carbonaceous quartzite 
Grey and purple shaley phyllite and quartzite 
Sundergarh 
Birmitrapur-Lanjiberna Limestone-dolomite 
Laingar carbon-quartz phyllite 
_ Katang Limestore-dolomite 
Mica schist and quartzite 
Raghunathpalli conglomerate 
Ee 
Quartzites, quartz schists, mica schists, phyllites, 
hornenblede schists, amphibolite,s Mayurbhanj 
intruded by the Ramapahari hornblende granite 
mmmemmemmmne neem en eres Unconformity ———-——.—wemmmenmmee 
| Koira-Similipal Group 
Vindhyan Platform Cover (Vendian) 


Gondwana System 


These are restructured to faulted troughs along the Mahanadi- 
Brahmani valley. They occur in Sambalpur, Cuttack, Puri, Ganjam 
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and Phulabani districts. The Talcher and Ib river (Rampur- 
Hingir) coalfields are the most important Gondwana occurrences. 

a) The Talcher coalfields cover 1813 sq.km and extend to the 
Rampur coalfields in Sambalpur district. Talcher series are 
150 metre thick. The coal seams constitute the series which 
is about 550 metre thick. 

b) Ib River coalfields: These are popularly known as Rampur- 
Hingir coalfields of Sambalpur district. They are contigu- 
ous to the Korba and Mand coalfields of Madhya Pradesh 
and the Talcher coalfields of Orissa. 

c) Athgarh sandstones: A basin of Gondwana rocks extends 
south from Athgarh across the Mahanadi into Cuttack and 
Puri districts. They comprise sandstones, grits, conglomer- 
ates and some white and reddish clays. Some outliers of 
Lower Gondwana rocks occur in the Khondamal hills in 
Phulabani district where they rest uncomfortably in 
Archaeans. 


Baripada Beds (Mio-Pliocene) 
These occur near Baripada. 


Plio-Pleistocene and Recent 

These include laterites of both high and low level. The high level 
laterites occur between 900 and 1300 metres of Koraput district. 
These cover the plateaus and may represent uplifted and dis- 
sected plantation surfaces, possibly by different generations. In 
Keonjhar, Sundergarh and Mayurbhanj districts such surfaces 
occur above 1,000 metres. These surfaces are underlain by the 
Koira-Similipal Group of rocks. The low level laterites are found 
in the coastal areas, and overlie the Upper Gondwana sand- 
stones. : 


Structure and Tectonics 

The regional trend of the Eastern Ghats is dominantly north- 
east to south-west in the south-western part of Orissa in Koraput 
district. This has gradually changed to north-south in western 
Orissa in Kalahandi district and to east north-east to west south- 
west though north-east to south-west in northern Orissa. The 
east north-east to west south-west trend of Bolangir district 
abruptly changes to north-west to south-east (Mahanadi trend) 
and continues in the north-eastern part of the orogen (eastern 
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Phulabani, Dhenkanal, Cuttack and Puri districts), until it disap- 
pears in the coastal sedimentary cover. This spectacular change 
in the trend line of the Eastern Ghats is due to a major cross 
folding along a north-west to south-east axis. That superimposed 
or cross folding has been proved by several structural studies. 
Thus, the tectonics of the Eastern Ghats may be summarised as 
the folding of the arenaceous, azgillaceous, calcarious sediments 
and the associated basic intrusive (extrusive?) rocks into tight 
westerly overturned folds with the attendant high grade meta- 
morphism in the granite facies and emplacement of charnockites 
followed by cross folding (superimposed?), folding, intrusion of 
Gabbro-anorthosite, and large-scale high level granitic and peg- 
matite activity. The curvilinear margin of the belt in the north- 
east, north and west is a zone of pronounced shearing and 
dislocation with the intrusion of granophyre and alkaline rocks 
pointing to intense post-consolidation movements (mostly 
epirogenical). Although the age of the rocks and different di- 
astrophic events that affected the orogen are still inconclusive 
due to the existence of laterite and bauxite covered plantation 
erosional planes at different altitudes, Koraput district especial- 
ly leads to conclude that they were subjected to more than one 
epirogenic movement, probably in Quaternary period. 

The Iron Ore Group rock trends have varied from north- 
south in the Sukma rocks of Koraput district to east-west in 
Sambalpur district. In Dhenkanal and Cuttack districts, the trend 
varies between WNW-ESE to ENE-WSW or NESW. In the Bonai 
region, the quartzites have a subsidiary trend in a north-east to 
south-west direction while in the Badampahar-Gurumahisani 
area of Mayurbhanj a similar trend is noticed. In the Sambalpur 
area, rocks are intensely folded about an east-west or north- 
west to south-east trend axis into tight isoclimal folds. In the 
Sukinda area of Cuttack district they plug into a south-west 
direction. 


Geological History 

The geological history commenced with the formation of granu- 
litic rocks of the Eastern Ghats Group. These are probably the 
oldest rocks which acted as the basement for the deposition of 
Iron Ore Group sediments as seen in the Dharwar and Brahmani 
valley tract. The available radiometric data shows that the 
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history of stabilization of the Eastern Ghats Group rock, is 
rather complicated. The main regional metamorphism is of 2,600 
m.y. with the emplacement of charnockites. Subsequent tectonic 
and magmatic activisation of this belt is indicated around 1,600 
m.y., between 1,300 and 1,520 and 700-450 m.y.!’. 

The metasediments & metabasic rocks of the iron ore group 
were probably deposited in engcosyncline bordering the Eastern 
Ghat stable mass. The Iron Ore orogeny which was responsible 
for folding metamorphism and granitisation of these rocks cul- 
minated at 2,700 m.y. with the emplacement of the Singbhum 
granite and its equivalents. With the end of the iron ore orogery 
the Eastern Ghats and iron ore group rocks were stabilised. 

The Koira-Similipal Group records one of the most impor- 
tant events in geological history. There was large-scale rifting of 
the erator upto the upper mantle. So there was intense volcan- 
ism and magmatism occurred. Due to folding movement, the 
rocks were deformed into broad, open, concentric folds with 
occasional overturning. The Gangpur-Singhbhum rocks were 
involved in the Singhbhum orogeny which concluded 850 m.y. 
ago. 

Until the late Paleozoic, stable conditions prevailed in the 
Eastern Ghat Belt when the river valleys formed the loci for 
extensive block faulting of non-marine deposits of coal-beds. 
These faulted troughs point to widespread glaciation which 
changed to arid climate by the close of sedimentation. The basic 
sills and dykes resulted due to periodic faulting and subsidence. 

In the north-eastern margin of Orissa, the Pre-Cambrian 
shield was transgressed by sea in the early Tertiary as evidenced 
by the Baripada Beds and the later deltaic fill leading to the 
present coastline formation. The high level laterised plantation 
surfaces are found between 1,000 and 1,500 m, which was 
probably due to upliftment in the Quaternary period. 


! Sarkar, S.N, 1972. Present Status of Pre-Cambrian Geochronology of Peninsular 
India, Proc. 24th Int. Geol Congr., Montreal, Sec.1, pp. 260-272. 
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IV 


DRAINAGE SYSTEM AND OTHER 
WATER BODIES 


All the rivers of Orissa are primarily peninsular rivers and have 
taken their origin from three important sources. They are the 
Chota Nagpur plateau in the north in Bihar, the Amarkantak 
plateau in the west in Madhya Pradesh and the Eastern Ghats 
within Orissa. All these rivers are non-perennial in character as 
none of them are snow-fed. Most of the major rivers of Orissa 
have their source beyond the borders of the State. The rivers 
which have their origin within Orissa are either minor ones of 
local importance or are tributaries of second, third or even 
fourth-order streams to the major first-order rivers which have 
their origin beyond Orissa. All the first-order rivers drain into 
the Bay of Bengal. As per their sources, the rivers of Orissa can 
be classified into the following groups: 


A. Rivers from the Chota Nagpur Plateau 

There are two rivers in Orissa which have originated from the 
Chota Nagpur plateau. These are the Subarnarekha and the 
Brahmani. 

The Subarnarekha: The Subarnarekha in the north-east 
has originated from the southern slopes of the Chota Nagpur 
Plateau in Bihar and flows for a considerable distance in West 
Bengal and for a very short stretch it forms the boundary 
between Orissa and West Bengal. Then it re-enters Orissa at 
Lakshmanmnath slightly to the north-east of Jaleshwar and drains 
into the Bay of Bengal. It has an estuarine mouth because of the 
daily tides. Its very name suggests that in the Chota Nagpur 
Plateau it is flowing through gold bearing rock structures of 
very minor content. The gold thus eroded forms part of the 
placer deposits and the local people are used to collecting 
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particles of gold from its bed. Nowadays the deposits have 
become rare. 

The Subarnarekha is of very little use to Orissa as except 

its lower reaches, it does not flow in the State. It only brings 
disastrous floods to its lower reaches, i.e. Jaleshwar, Bhograi 
and Baliapal police stations of Baleshwar district. The recent 
agreement among the Governments of Orissa, West Bengal and 
Bihar to harness it for irrigation and hydel power generation 
will go a long way in solving the age-old problem of floods in 
Orissa and power shortage in eastern India. 
The Brahmani: The Brahmani also takes its origin from the 
southern slopes of the Chota Nagpur Plateau in Bihar and 
enters Orissa in the Sundergarh district. It has two major tribu- 
taries, the Sankh and the Koel. Both these meet at Vedavyas 
near Rourkela and form the main trunk stream of the Brahmani 
further down. It has a north-south course from Rourkela to 
Talcher and has formed a gorge at Rengali, south of Barkot, 
where its water is going to be harnessed for irrigation and hydel 
power. In the Sankh, the Mandira dam is a detention reservoir, 
meant for supplying water to the Rourkela Steel Plant and the 
steel township. These are the two most important projects in the 
upper and middle reaches of the Brahmani. From Talcher down- 
stream, the river has changed its north-south course and has 
started flowing from north-north-west to south-south-east till 
Hindol Road. Then it has taken a north-north-east course till 
Bhuban from where it has started to flow in almost west-east 
direction to meet the Bay of Bengal at Wheeler Islands and 
Dharma. The Brahmani has a total length of 701 km. Its delta 
starts from Jengpur in Cuttack district where it has been split 
into two major streams, the Brahmani and its distributary the 
Kharusuan. From the apex of the delta to the mouth, its length 
is 149 km. Its right bank distributary meets the Birupa, a left 
bank distributary of the Mahanadi at Indupur. Thus, to this 
extent the Mahanadi and the Brahmani have a common outlet 
for their flood water through Maipura and they have formed 
the Wheeler Islands. Since the Brahmani originates in Bihar, it is 
an inter-State river. As discussed earlier, the river is one of the 
few which has cut right across the Eastern Ghats and formed a 
minor gorge at Rengali. I 
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Stream Tree No.1 
Brahmani (Tributaries) 
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B. Rivers from the Amarkantak Plateau 

The Mahanadi The Mahanadi is the only river which has taken its 
source from the Amarkantak Plateau. It flows through Madhya 
Pradesh and enters Orissa near Padigan. It has taken a course 
mostly in a north-west-north to south-east-south direction in 
Madhya Pradesh. In this part, it drains the Chhatisgarh plains 
and has made them very fertile so that the area is termed as the 
‘rice bowl’ of Madhya Pradesh. At Hirakud, the longest dam in 
the country has been built over the Mahanadi and an artificial 
lake has been created which stretches upstream for about 52.8 
km from Hirakud. its net irrigable area is 35,486 hectares and 
ultimate installed capacity is 4,75,000 kW of hydel power. From 
Sambalpur downstream up to Sonapur, the course of the 
Mahanadi is almost north-south and in this section a number of 
tributaries meet the Mahanadi on its right bank. The most 
important among these are the Jira and the Jhaun which drain 
the Baragarh Plains. At Sonapur, the Tel, the largest tributary of 
the Mahanadi, drains to the Mahanadi on its right bank. From 
here up to Boudh the Mahanadi has a perfect west-east course 
while from Boudh till Banki it has a north-west-north to south- 
east-south course. In this portion, the Mahanadi crosses right 
through the Eastern Ghats and has formed a gorge at Satkosia 
where it has cut through the rock strata of the Eastern Ghats. 
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Stream Tree No.2 
Mahanadi (Tributaries) 
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The river enters the plain stage at Naraj in Cuttack district 
where initially it meets the old shoreline of the Bay of Bengal 
before the formation of the delta. From this point bifurcation of 
the main trunk stream starts and the delta stage begins. At 
Naraj, many river islands have been formed and the first bifur- 
cation gave birth to the river Kathjodi, and from the Mahanadi 
at Cuttack, the Birupa took off from its left bank. At this stage, 
anicuts have been constructed at Jobra over the Mahanadi, over 
Birupa and at Naraj. The delta irrigation canals start from these 
anicuts. The river has a total length of 852.8 km from its source 
to the delta head and 107 km from its upper point of the delta to 
the delta mouth. Further downstream, the Mahanad;i is bifurcat- 
ed into a number of distributaries and the Kathjodi bifurcates 
into Kuakhai. Further downstream, the Kuakhai divides into the 
Daya and Bhargavi. The tree of the stream structure will give a 
clear idea of the stream pattern of the Mahanadi delta. The 
Daya and Bhargavi drain into Chilka lake while all others drain 
into the Bay of Bengal. 


(c) Rivers Originating from the Mahanadi Delta 

There are seven such rivers. These are primarily drainage chan- 
nels of short length which have originated in the Mahanadi 
delta from the low interfluves of the distributaries of the 
Mahanadi. These are slow and sluggish in nature as the slope 
value between their source and mouth is negligible. These are 
Samolia, Gobari, Prachi, Kadua, Dhanua, Ratnachira and 
Nuna. 

The Samolia originates from Haripur village and flows 
straight to the Bay of Bengal in an easterly course. Its’ bed is 
silted up and it fails to carry the flood waters effectively. The 
Gobari originates from Devidola and joins the Devi near 
Bandasahi. The Prachi originally branched off from the Kuakhai 
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Stream Tree No.3 
Mahanad;i (1) 


Kathjodi (2) Mahanadi (2) 
(See next page) 
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(In the brackets the number indicates the stage of delta development at which the 
river has taken off from its parent stream). 


but its head has been silted up and hence closed. Now it flows 
from Phulnakhara and drains the area between the Kandal and 
the Kushabhadra rivers. The Kadua drains the interfluve be- 
tween the Prachi and the Kushabhadra. The Dhanua, another 
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Mahanad;i (2) (Continued) 
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small river, originates near Balipatna and after flowing for about 
25 km. drains to the Kushabhadra. The Ratnachira has its origin 
near Mukundapur village and flows in a south-west direction. It 
drains to the Bhargavi. The Nuna rises near the Ghoradiha hills 
and drains into the Daya near Sahupara. 


D. Rivers originating from the Kendujhar Plateau 


The Baitarani: The Baitarani is the only major river to originate 
from the Kendujhar Plateau. It takes its source from the 
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Guptaganga Pahar of Janghira-Dhenkikote region, having an 
average elevation of about 600 metres and a maximum elevation 
of 668 metres. It has a number of minor tributaries which 
originate at various elevations from a region bounded by Janghira 
in north-west, Dhenkikote in the north-east, Ghatagan in the 
south-east and Nandona in the south-west. It has a total lengh 
of 344 km. The principal tributaries of the Baitarani are the Deo 
and Indrani. It flows by the side of Anandapur, the subdivisional 
headquarters of Kendujhar district. Another peculiarity of the 
Baitarani is that in its lower reaches it drains into the distribu- 
taries of the Brahmani, south of Chandbali, and has a common 
mouth to the Bay of Bengal at Dhamra. Another important town 
located by its side is Jajpur, the district headquarters of Gajpur 
district. The Baitarani has an average slope of 26 metres per 
kilometre of valley long profile. Thus, its erosive capacity is 
quite high due to high slope values and high rainfall (above 150 
cm) in the Kendujhar Plateau. 


E. Rivers originating from the Eastern Slopes of the Eastern 
Ghats 

There are a number of rivers which can be termed as local rivers 
with limited length and limited volume of water. These are 
small in their valley long profiles and have a much steeper 
gradient than the rivers already discussed. This is mainly be- 
cause they reach their base level of erosion within a short length 
of flow as the Eastern Ghats approach the sea on the coast of 
Chilika lake. The most important among these rivers are the 
Burhabalanga, the Salandi and the Salia. 

The Burhabalanga: The Burhabalanga, in Mayurbhanj district, 
takes its origin from the Similipal massif to the south of the 
Smilipal Garh, which has an elevation of 1,082 metres near 
Khajuri. This massif has a maximum elevatioan of 1,165 metres 
at the Meghasani, and the Burhabalanga drains into the Bay of 
Bengal off the Baleshwar coast, slightly to the north of Chandipur. 
It flows past the two district headquarter towns of Baripada and 
Baleshwar. It has a maximum length of 175 km. Thus the aver- 
age slope per kilometre is 6.5 metres. Hence, its erosive capacity 
is quite high because of higher slope values and in the Similipal 
massif the average rainfall exceeds 150 cm., thus, the Baripada 
plateau is highly eroded. 
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The Salandi: The Salandi is a small hill stream which originates 
in the southern slopes of the Similipal massif at the Meghasani 
mountain which has an elevation of 1,165 metres. It flows 
past Bhadrak, a district headquarter of Bhadrak district. 
This river is hamessed for irrigation purposes at Hadagarh and 
the project is called the Salandi Project.’ The river, after flowing 
for 140 km does not directly drain into the Bay of Bengal 
through an independent mouth of its own, but discharges 
its water into the Baitarani a few kilometres upstream of 
Chandbali. 

Other Streams: There are a number of small but rapid streams 
to the south of the Mahanadi delta which drain into the Chilka 
lake. Among these, the Salia is the most important. All these 
rivers have their origin in the eastern slopes of the Eastern 
Ghats. The average length of these streams is 30 kilometres, and 
the average height of the Eastern Ghats in this part is 500 
metres. Thus, the per kilometre gradient is 17 metres, which is 
very high, as compared to many other rivers of Orissa. Thus, 
they are turbulent and dry up soon after the rainy season. All 
these rivers are silting up Chilika lake from the west. 

The Rushikulya: The Rushikulya has a well-developed catchment 
basin but has failed to develop a delta in its lower reaches 
due to the strong offshore long current at its mouth. The basin is 
almost pear-shaped with a well-developed dendritic tributary 
system. The major tributaries are the Dhanai, the Baghua 
and the Mahanadi on its left bank, and the Patama and the 
Ghodahada on its right bank. The most important of these is the 
Mahanadi which meets the Rushikulya at Asika. Most of them 
have their source in the common interfluves of the Tel, the 
Mahanadi and the Vamsadhara. The Rushikulya has been har- 
nessed from a very long time (1868) for irrigation, and detention 
reservoirs have been created at Sorada and Bhanjanagar. The 
plains of Ganjam are irrigated by a network of contour canals. 
The crest height of the Eastern Ghats at the source of the 
Rushikulya is 1,223 metres near Sikaketta. The water divide 
varies from 600 to 1,200 metres in elevation. The maximum 
heights have been reached at Singaraju (1,500 metres), 
Mahendragiri (1,500 metres) and Devagiri (1,360 metres). These 
mountains form the main range of the Eastern Ghats. The drain- 
age pattern is a typical dendritic type. The Rushikulya drains 
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into the Bay of Bengal near Ganjam town. 


Stream Tree 
Rushikulya 
Right bank | rrr ere rtreeaee Left bank 
PataMa.....cccccrsrirerercrcirirrreee | eas See Mahanadi 
କଡ ପ୍ର Baghua 
xe ree ne roe Dhanai 


Ghodahada....reereeeererirerre 


F. Other River Originating from Eastern Ghats 

There are a few other rivers which drain the southern and the 
south-western parts of Orissa but they are of minor importance 
as they mostly flow in the hilly tracts of the Eastern Ghats, 
within Orissa for short distances and in Andhra Pradesh for 
longer distances. These are the Bahuda, the Vamsadhara and 
the Nagavali. 

The Bahuda: The Bahuda is a small hill stream which has its 
source in the Singaraju Parbat near Andanda, having an eleva- 
tion of about 1,516 metres. It drains into the Bay of Bengal at 
Icchapur marsh in Andhra Pradesh. 

The Vamsadhara: The Vamsadhara drains the Gunupur plateau 
between Rayagarh and Paralakhemundi. It has its source to the 
west of Durgapanga which has an elevation of 763 metres. The 
river has a number of minor tributaries which meet the main 
trunk stream on its left and right banks. These are relatively 
unimportant as they are mostly hill streams and are of very 
little use to agriculture. The Vamsadhara drains into the Bay of 
Bengal, at Kalingapatanam in Andhra Pradesh. It has a total 
length of 230 km, of which only 150 km is in Orissa. 

The Nagavali: The Nagavali is another inter-State river which 
has its source in Orissa and flows for a considerable distance in 
Andhra Pradesh, before draining into the Bay of Bengal south of 
Srikakulam. It has its source south of Lanjigarh in old Koraput 
district. The most important town by its side is Rayagarh. 
Through this valley the railway line linking Vizianagaram with 
Raipur, crosses the Eastern Ghats. This river is not of great 
importance to Orissa as far as agriculture is concerned. It has a 
total length of 210 km, of which 100 km are in Orissa and the 
rest in Andhra Pradesh. 
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Stream Tree 


Nagavali 
Right bank Left bank 
JanghaVat eee | ନଜ Nagavali 
Suvarnamukhi................... 
VegaVatsrsicissesc isso 


The Godavari System: The Godavari system consists of the 
tributaries of the Godavari. The main is Sileru, which meets the 
Godavari on its left bank near Kunavaram. The Sileru and the 
Sabari meet at Motu, the extreme south-west point of Orissa. 
Incidentally, the Sileru forms the south-eastern border and the 
Sabari the south-western border of Orissa in Malkargiri district. 
The Machhakund (the name of the Sileru in its upper reaches) 
has been harnessed for generating hydel power. The Machhakund 
hydro-electric scheme is a joint project of the Governments of 
Orissa and Andhra Pradesh with an installed capacity of 
114.75 MW. Orissa gets 30 per cent of its share, amounting to 34 
MW. The Balimela reservoir has been created to generate hydel 
power from the Sileru. The Poteru is a second-order stream 
which lias also been harnessed to irrigate the interfluve areas 
between the Sileru and the Sabari, popularly known as the 
Malkangiri-Motu uplands. This area has been inhabited by refu- 
gees from Bangladesh. All these rivers flow in a north-north- 
east to south-south-west direction and drain the Malkangiri 
district. 


Stream Tree 
Kolab-Sabari 


Right bank eLeft bank 


The Indravati, another tributary of the Godavari, flows in 
an east-west direction and drains the Nabarangpur uplands. 
This river is being harnessed to irrigate the parched 
uplands which traditionally suffer from drought and also to 
generate hydel power. It will benefit the Nabarangpur district. 
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Stream tree 
Indravati 
Right bank Left bank 
EE Podagada 
PP TP Kapur 
PT Muran 
ଡବ Telingir 
Bhoskel.........e.eceeccscororecrreerooes 


Other Water Bodies 

There are a large number of other water bodies like natural 
lakes, marshes (pnt) and artificial reservoirs, created in the riv- 
ers mainly as detention reservoirs for irrigation and flood pro- 
tection. The most important among the natural lakes aré Chilika, 
Sar, Samagara and Ansupa. These have been discussed at length 
in the physical features section. The artificial reservoirs are 
listed in the following table: 


Table 4.2 
Artificial Reservoirs 
Sl.No. Name of reservoir Name of River/Nala Name of Basin 
(1) (2) (3) (4) 
1 Salia Salia Rushikulya 
2 Dhanei Dhanei —do— 
3 Haladia Tributary of Burhabalanga 
Burhabalanga 
4 Balidiha Palapala —do— 
5 Khadkai Khadkai Subarnarekha 
6 Hadagarh Salandi Baitarani 
7 Ramiala Ramiala Brahmani 
8 Dadaraghati Bagachhera Nala —do— 
9 Mandira Sankh —do— 
10 Rengali Brahmani —do— 
11 Derjang —do— —do— 
12 Gohira Gohira Nala —do— 
13 Aunli Aunli —do— 
14 Singda Jor singda Jor —do— 
15 Kuanria Kuanria Mahanadi 
16 Salki Salki —do— 
(Contd.} 
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(1) (2) (3) (4) 


17 Hirakud Mahanadi —do— 
18 Ang Barrage Ang —do— 
19 Saraphgarh Tributary of Laha Ib sub-basin 
20 Jharbandh Kokrni Jhar Ang 
21 Dumerbahal Tributary of Ang Mahanadi 
22 Saipala Ang —do— 
23 Sunder Sunder —do— 
24 Hiradharbati Rushikulya Rushikulya 
25 Utei Utei Mahanadi 
26 Ghodahada Ghédahada Rushikulya 
27 Bahuda Bahuda —do— 
28 Baghua Baghua —do— 
29 Bhoskel Bhoskel Indravat 
30 Dahuka Dahuka Mahanadi 
31 Balimela Sileru Poteru 
32 Poteru Poteru —do— 
33 Ramanadi Ramanadi Rushikulya 
34 Daha Daha and Kalinga —do— 
(Tributary of 
Kandi Lohar) 
35 Upper Kolab Satiguda Kolab 
Tidal Rivers 


The tidal sections of the rivers and their distributaries are con- 
fined to the lower reaches of the rivers in the Orissa coastal 
plain. They vary as per the shape of the mouth, depth of the 
channel, and extension of the sand bars in the river mouths. The 
tidal channels vary from a maximum of 90 km and in the case of 
Brahmani to a minimum of 5 km, in the case of Baghuni from 
their respective mouths. The Mahanad;i is tidal for about 35 km 
whereas the Devi, a distributary of the Mahanadi, is tidal for 45 
km. The following table gives a clear picture as regards the tidal 
channels in Orissa. 


Springs and Hot Springs 

There are a large number of springs and a few hot springs in 
Orissa. The springs have mostly developed on the eastern and 
western slopes of the Eastern Ghats due to heavy rainfall on the 
one hand and the hard Gondwana gneissic rocks as the bedrock 
on the other. The rate of percolation being limited, the number 
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of springs are also low compared to the extent of the Eastern 
Ghats. Among the large number of springs, a few are well- 
known and temples of gods and goddesses have been erected 
near the sites of most of them. They are as follows: 


River 


Brahmani 
Chitrotpala 
Baghuni 
Mahanadi 
Paika 
Badanai 
Alaka 
Devi 
Kadua 
Baitarani 
Salandi 


Name of the Spring 
(1) 
Bada Ghagara 


San Ghagara 
Kapilas 
Chandikhol 
Mahabinayak 
Barunei 
Narayani 


Nirmal Jhar 


Pradhanpat 


Table 4.3 


Tidal Channels in Orissa 


tidal limit from the mouth (in km) 


Table 4.4 
Springs in Orissa 


River/Tributary, etc, 
(2) 


Ghagara, a tributary 
of the Baitarani 


San Ghagara, a tributary 


of the Baitarani 
Tributary of the 

Brahmani 
Tributary of the 

Mahanadi 
Tributary of the Daya 


Draining into Lake 
Chilika 

Draining into Lake 
Chilika 

Tributary of the 
Brahmani 


Location/District 
(3) 
Kendujhar 


-do- 
Dhenkanal 
Cuttack 


Near Khordha of 
Puri district 
Puri 


Near Khallikot in 
Ganjam District 
Near Deogarh in 
Sambalpur district 
(Contd.) 
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(1) (2) (3) 


Phurlijharan Tributary of the Near Bhawani-patna 
Indravati in Kalahandi district 

Khandadhar Tributary of the Near Banei in 
Brahamani Sundargarh 

Nrushinghanath Tributary of the Tel Balangir 

Harishankar Jira river, a tributary Balangir 
of the Tel 

Gosinga Jhar Kuaria Nala, a tributary Near Kantilo in Puri 
of the Mahanadi district 

Koilijharan Tributary of the Near Jhasuguda in 
Mahanadi Sambalpur district 

Jharbada Mankada river, a Near Malayagiri in 
tributary of the Dhenkanal district 
Brahmani 


Hot Springs 

There are only three hot springs which have mineral water 
containing a very high percentage of sulphur. One of these is at 
Deulijhara near Athamallik on the flood-plains of the Mahanadi. 
The second is at Atri near Khordha which is a famous tourist 
spot. The third is located on the eastern slopes of the Eastern 
Ghats at Taptapani in Ganjam district. It has been taken up by 
the Tourist Department for the development of tourism. 
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Orissa, on the eastern sea board of India, enjoys a tropical 
monsoonic type of climate like most other parts of the country. 
It’s annual average rainfall is about 200 cm. The variability of 
rainfall is below 15 per cent in the north and north-eastern part 
of the State. In the southern and south-western and western 
parts the vanabiity of rainfall increases to 15-20 per cent. The 
percentage number of years of excess rainfall (annual) is 0 per 
cent when the excess is over 60 per cent of the normal. The 
percentage number of years of deficient rainfall (annual) when 
the deficiency is more than 60 per cent of normal and is termed 
as ‘disastrous’ it is also 0 per cent over most part of the State, 
except a small pocket which is formed over the western Orissa 
comprising the southern part of old Sambalpur, north-western 
part of old Balangir and northern part of old Kalahandi dis- 
tricts. As per Koppen’s climatic classifications most part of 
Orissa comes under the AW having a tropical Savannah type of 
climate (at least one month under 6.0 cm of rainfall). The south- 
west monsoon normally sets in between 5th June and 10th June 
in the coastal plain, and by 1st July the whole of the State is 
under the full sway of the south-west monsoons. By 15th Octo- 
ber, the south-vsest monsoon withdraws completely from Orissa. 
These are the normal dates which fluctuate from year to year. 

Of all the elements of climate, precipitation, temperature, 
wind, cloud amount and humidity are important. Amongst all 
these precipitation dominates. 

Orissa, on the eastern coast of India, is not directly influ- 
enced by the south-west monsoon branch from the Bay of Ben- 
gal like the west coast, since it does not come on the direct path 
of the prevailing south-west monsoon, rather its situation is 
such that it is almost parallel to it. But the annual cyclones from 
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the Bay of Bengal influence it and bring copious rain with two 
seasonal peaks--July-August and October-November. As a re- 
sult, over the Kendujhar and Baripada highlands rainfall exceed 
175 cm a year. The isohytal lines of 150 cm passes over 
Sambalpur, Redhakhol, a little to the north of Talcher, Barachana, 
east of Bhadrak and Baleshwar. Excluding the Mahanadi Delta, 
the highlands of Phulabani and Tarapara, almost the entire 
Mahanadi valley, lower Tel basin and the Rushikulya basin 
receive low rainfall, compared to the northern and south-west- 
ern Orissa. 

During the winter, excepting northern Orissa, all other 
parts remain almost dry as the prevailing north-eastern retreat- 
ing monsoon is a wind which moves over the land masses 
before it enters Orissa. 

An analysis of the rainfall during the south-west monsoon 
reveals that the monsoon rainfall in percentage of the total 
annual receipts is the highest in western Orissa, where it ex- 
ceeds 80 per cent, and the Eastern Ghats act like a divide 
between the coastal plains and the Inland Rolling Uplands. The 
percentage figure gradually declines and it is only 60 per cent in 
the Ganjam plains while the coastal plains, as a whole, receive 
70 per cent of the total annual rain during the south-west 
monsoon. This leads to the conclusion that cultivation during 
the rest of the year (excepting the S.W. monsoon) is a difficult 
proposition in the west of the Eastern Ghats because of the lack 
of rain, hence this is enough to suggest that supply of irrigation 
water is of urgent necessity to facilitate double cropping. On the 
basis of annual rainfall (Analysis figures of 117 Rainfall Record- 
ing Stations), Orissa has been divided into regions of high (155 
cm or more), medium (135-155 cm) and low annual rainfall 
regions (135 cm or less). 


High annual rainfall (above 155 cm) 

1) In northern Orissa high rainfall occurs in the catchment 
basins of the Burhabalanga, the Baitarani, the Brahmani 
and the Ib, a tributary of the Mahanadi. This area lies 
within the district, of Mayurbhanj and northern and west- 
ern Kendujhar district. Pala Lahara subdivision of 
Anugul, Sundargarh and eastern Sambalpur districts. The 
monsoon cyclones are directly responsible for this high 
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annual rainfall. The mean annual track of these cyclones 
passes over this region. 

South-east Orissa is another important area of high annual 
rainfall (comprising Nabarangpur, Malkangiri Jaypur of 
Koraput district) where high orography of the Eastern 
Ghats is the controlling factor. 

The horse-like shoe area of the lower reaches of the 
Brahmani and the Mahanadi with Bhadrak, Sukinda, 
Kendrapara and Cuttack on its border also enjoys high 
rainfall. | 
Another small patch of Phulabanu and Phiringia receives 
more than 155 cm rainfall which is accounted for by the 
high elevation. 


The regions of low rainfall (135 or less cm) 


1) 


2) 


3) 


The maximum extension of low annual rainfall is found in 
south-west Orissa which roughly comprises the catchment 
basins of the Vamsadhara and the Rushikulya and a small 
stretch of land to the east of Lake Chilka, eastern Koraput, 
Ganjam, and the western part of Puri district. 

In the upper Tel catchment basin and the rolling uplands 
of the Baragarh Plain, the average annual precipitation 
falls below 130 cm, which includes portions of Titilagarh, 
Balangir and Patnagarh subdivisions of old Balangir and 
parts of Baragarh district. 

Another elongated patch of low rainfall is encountered in 
the middle Brahmani catchment basin. 

These regions of low annual rainfall are neither located 


directly in the path of cyclones nor of the monsoon winds that 
move: from the Bay of Bengal. 


Monsoon Rainfall 

Monsoon rainfall is of highest importance as it directly controls 
the crop conditions in Orissa. Monsoon rainfall is considered 
‘high’ when it is above 140 cm and ‘low’ when it is less than 120 
cm, as this is barely sufficient for a good paddy harvest. 


The ‘high’ monsoon regions 


1) 


The ‘northern monsoon high’ is less widespread than the 
‘annual high’ of the same region and it covers the Ib and 
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portions of the northern Baitarani basin which comprise 
eastern Sambalpur, western Sundargarh and Sadar subdi- 
vision of Kendujhar district. 

2) The ‘south-western annual high’ is almost identical with 
‘high monsoonic rainfall in Orissa’. 

3) The Phulabani and Phiringia regions also receive high rain- 
fall during the mortscon while the coastal ‘annual high’ 
belt has dwindled to a very minor patch which is almost 
negligible. 


The ‘low’ monsoon regions 

1) The region of south-west annual low receives less than 100 
cm of rainfall during the monsoon. 

2) In the middle Baitarani basin, the region of low monsoon 
rainfall is spread over only a small area. It extends to the 
north-east of Talcher and this area is smaller in extent than 
that of the annual low. 


Winter Rainfall 

Winter Rainfall helps the growth of the second crop in Orissa 
and hence is of importance. A total rainfall of above 5 cm 
during the winter has been taken to be ‘high’ while less than 2.5 
cm is ‘low’ in Orissa. 


The regions of ‘high winter’ rainfall 

1)) In north Orissa from Baripada in the east to Sundargarh in 
the west, comprising Sundargarh, north-eastern portions 
of Sambalpur, northern part of Kendujhar, almost the whole 
of Mayurbhanj and the middle portions of Baleshwar dis- 
trict, receive high winter rainfall. & 

2) In the coastal areas of Puri and Khordha districts receive 
more than 5 cm of rain during this season. 

3) The plateau of Phulbani and Phiringia region also receives 
high winter rainfall. 


The regions of ‘low winter’ rainfall 


In south-west Orissa this region covers almost the entire district 
of old Koraput which is peculiarly a single-crop region. 
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Annual Rainfall Regions 
From the viewpoint of rainfall (annual, monsoon and winter) 
the following divisions are made: 


The regions of ‘three high’ rainfall 

It spreads in two patches in north Orissa covering the northern 
catchment basins of the Baitarani and the Ib. It comprises the 
Sundargarh area of Sundargarh district, the northern portions 
of Kendujhar subdivision of Kenduijhar district and the western 
Karanjia subdivision of Mayurbhanj district. In a small patch it 
is encountered in Phulabani and Phiringia regions. 


The regions of ‘two highs’ 

This region is almost identical with the region of the ‘annual 
high’ rainfall belt in north Orissa and a small patch in the 
Mahanad;i delta of Puri district. 


The region of ‘single high’ 

This is encountered in two patches in the coastal areas of Orissa. 
They are the region of ‘annual high’ which stretches in a horse 
shoe form in the upper Mahanadi and the Brahmani deltas 
while the other is in the Khordha subdivision of Puri district 
where the winter rainfall is high. 


The regions of ‘two or single high’ with ‘low winter’ 
This region is located in south-west Orissa covering a major 
portion of old Koraput district. 


The region of ‘two low’ rainfall 

This region is more conspicuous in the Vamsadhara and the 
Rushikulya catchment basins where both the annual and mon- 
soon lows are experienced. It is also encountered in a small 
patch in fhe water partings of the Brahmani and the Mahanadi, 
from Athamallik to Talcher. 


The regions of ‘three lows’ 

This region is found in a narrow elongated form in the Indravati 
catchment basin and stretches from Bissamkatak in the north, to 
Rayagarha in the south. 
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Rainy Days 
Rainy days are also very important parameters to be considered 
while analysing the climate of any region. It is not always the 
total rainfall that matters most, it is the spread that is of great 
importance. 


Annual Rainy Days 


The regions of ‘high annual’ rainy days 
1) Over north-eastern Orissa, a belt of high annual rainy days 
is encountered which covers almost the whole of 
Mayurbhanj and parts of Kendujhar district. 
2) It is also found in south-western Orissa in old Koraput dis- 
trict from where a small belt like spear-head penetrates far 
into the interior on the western slopes of the Eastern Ghats. 


The region of ‘low annual’ rainy days 

On either side of the ‘high belts’ low annual rainy day belts 
have been formed and one such occurs over north-western 
Orissa covering parts of Sambalpur district, while another stretch- 
es in the coastal plains of Ganjam and Puri districts. The low 
rainy belts markedly separate the ‘high belts’ of the north-north- 
east and south-south-west. The coastal plains, the river valleys 
and the rolling plains of the upper catchment basins of the 
Mahanadi are the regions of ‘low rainy days’, whereas the 
Eastern Ghat region, the hills of Similipal in Mayurbhanj district 
and Mankarnacha in Kendujhar district are the regions of ‘high 
rainy days’. 


Monsoon Rainy Days 


The regions of ‘high monsoon rainy days 

The former trend of annual rainy day region remains almost the 
same with minor variations. The north-north-east region of 
Mayurbhanj and Kendujhar districts remains the region of high 
monsoon rainy days, but it covers the catchment areas of the 
Brahmani and the Ib, and thus practically covers the whole of 
northern Orissa (Sundargarh, Bhuyanpirh and Juangpirh re- 
gions of Kendujhar district; Deogarh, Kuchinda and Redhakhol 
regions of Sambalpur district). In the south-south-west, the 
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region of ‘annual high’ has been extended and covers a little 
more during the monsoon. 


The region of ‘low monsoon rainy days’ 

The coastal monsoon low is almost identical with the ‘annual 
low’ of the same region but in the north-north-west the region 
of annual low no longer exists during the monsoon. 


Winter Rainy Days 

The rainy day condition in winter is somewhat reversed from 
that of the monsvon and the annual rainy days in Orissa. Though 
in the north-north-east a high winter rainy day belt persists 
covering Mayurbhanj, Kendujhar, and parts of Sundargarh dis- 
trict, the ‘annual and monsoon south-south-west high’ turns out 
to be a region of low winter rainy days and spreads over old 
Koraput, Balangir, and parts of western Sambalpur district. 
Besides, there are scattered patches of high winter rainy days 
which are concentrated in the middle-hilly regions of Orissa--to 
be more precise, in the middle interfluves of the Brahmatfi 
and the Mahanadi, the Mahanadi and Rushikulya and the 
Vamsadhara rivers. The coastal low still prevails and is some- 
what extended more towards the east than the annual and 
monsoon low, and includes Kendraparha and Jajpur subdivi- 
sions of Cuttack district. The following table shows monsoon 
rainfall and rainy days in Orissa. 


Cyclones 
The cyclonic storms during the monsoon which originate in the 
Bay of Bengal often cross the east coast between Paradeep and 
Chandbali and make a north-westward journey. They proceed 
over Kendujhar: and head towards Sambalpur and then de- 
crease in intensity. There are two cyclonic peaks in their occur- 
rence, one during May-July and the other during October and 
November, when maximum cyclones visit Orissa. Very fre- 
quently, these tropical storms attain ‘severe’ intensity when the 
wind speed varies between 48 and 63 knots. Table 5.2 gives the 
details of these cyclones from the Bay of Bengal. 

An analysis of the Table reveals that more than half (55.16 
per cent) of the total cyclones that originated in the Bay of Bengal, 
hit the Orissa and West Bengal coast followed by the Andhra 
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coast (24.20 per cent) and the Coromandal coast of Tamil Nadu 
(20.64 per cent) during 1887-1980. The number of severe 
storms account for 35.58 per cent of the total storms. Out of 
these severe storms the maximum percentage hits the Orissa- 
West Bengal coast (15.30 per cent) followed by the Coromandal 
coast of Tamil Nadu (11.03 per cent) and Andhra coast (9.25 per 
cent). 

As far as the periodicity of the occurrence of the storms is 
concerned, the maximum number of cyclones occurred during 
south-west monsoon period (154) followed by the post-mon- 
soon period of the north-east monsoon (70) and pre-monsoon 
period (57). The same pattern is noticed in all the three coasts, 
except the Orissa-West Bengal coast because of its north-east 
location. On the east coast the maximum percentage of severe 
storms is found during the south-west monsoon period fol- 
lowed by the post-monsoon and pre-monsoon periods. 


Table 5.2 . 
Landfall of Cyclones/Severe Cyclones on Bay of 
Bengal Coast (1877-1980) 


Season/month Andhra Tamil Orissa/ Total Total 
Pradesh Nadu West Cyclone Severe cyclones 
Bengal Nos. In % of 
grand 
total 
Pre-Monsoon 
January 1/1 3/0 mn 4 1 0.36 
February — ~ - - — 
March ନ 2/2 — 2 2 0.76 
Apnil 1/0 1/0 — 2 — — 
May 6/3 7/4 8/7 21 14 4.98 
june 4/0 — 24/3 28 3 1.07 
Total 12/4 13/6 327/10 57 20 7.12 
Monsoon (S.W) 
July 1/0 — 3677 37 7 2.19 
August 1/0 - 29/4 30 4 1.42 
September 5/3 -- 29/8 34 n 3.91 
October 27/7 6/1 20/9 53 17 6.05 
Total 34/10 6/1 114/28 154 39 13.87 
(Contd.) 
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Monsoon (N.E) 
November 20/12 27/17 9/5 56 34 12.10 
December 2/0 12/7 — 14 7 2.49 
Total 22/12 39/24 9/5 70 41 14.59 
Annual (Nos.) 68/26 ଓ58/31 155/43 281 100 35.58 
Pre-storms in % 
Grand total 9.25 11.03 15.30 — 35.58 35.58 
Cyclones Total 24.20 20.64 55.16 100 — = 


Source: Science & Culture, Vol.55. No.8, August 1989, p.273. 

Indian Meteorological Department, Bhubaneswar. 

Panda, G.K. & Kar, M, ‘Nature & Characteristics of the Cyclones of Orissa Coast 
with Special Reference to Their Magnitude-Frequency and Periodicity of Occur- 
rences.’ The Eastern Geographer, 1991. Vol. IL, Nos. 1 & 2 pp: 24-31. 


Cyclonic damage in Orissa is well known. During 1981-85, 
as many as 218 human lives were lost in this period as per 
Government records and 1216.18 thousand hectares of cropped 
area damaged due to cyclonic floods. 


Temperature 

Temperature figures of 13 receiving stations in Orissa and the 
adjoining States have been analysed and temperature conditions 
determined for Orissa and its adjoining regions. 


Table 5.3 
Magnitude of Cyclonic Devastation in Coastal Orissa (1981-85)* 


Year District/Blocks Cropped No. of 
area affected human 
(thousand hectares) lives lost 
1981 Puri, Ganjam, Cuttack, Balasore 61.26 15 
1982 Balasore, Cuttack, Puri ଖି 150 
1984 Rajkanaika, Ali, Rajnagar 4.52 = 
1985 AdAstarang, Cuttack, Balasore 1150.40 53 


Temperature Distribution 

The mean annual isotherms are markedly influenced by eleva- 
tion, proximity to the sea, and above all, by the location of the 
receiving stations. The isotherm values rise as one proceeds 
inland from the coastal areas with a uniform increase from 25°C 
to 25.5°C. Almost the whole of Orissa, with the exception of the 
coastal plains and the high mountainous region of old Koraput 
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district, has got a mean annual average temperature of 26.1°C to 
26.2°C, but Cuttack experiences a higher temperature (27.3°C). 
This is because of the low elevation and its peculiar island-like 
location at the apex of the Mahanadi delta. The inland location 
of other areas is countered by their high elevation as a result of 
which they enjoy a slightly low mean annual temperature than 
Cuttack. Raipur, beyond the north-western border of Orissa, 
enjoys a slightly high temperature (26.6°C) which is due to the 
inland location. But on the Ranchi plateau in the north-east and 
the highlands of Kanker, to the south-west of Orissa’s border, 
low annual mean isothermal lines are encountered, (23.3° C) in 
Ranchi, and 24.4°C in Kanker, and this is purely because of the 
high elevation. 


Annual Range of Temperature 

As stated earlier, the moderating influence of the Bay of Bengal 
on the coastal plains and the influence of the high configuration 
in the inland areas are very striking. High and low mean annual 
temperatures exists in the inland areas during the summer and 
winter months, respectively, than in the coastal plains resulting 
in a higher annual range in temperature compared to that of the 
coastal plains. In the coastal plains of Ganjam and Puri districts 
it is only 44.0°F whereas it increases further in the inland areas, 
and exceeds 65.0°F. The highest temperature attained is over the 
southern flanks of the Ranchi plateau where temperature, it 
exceeds 75.0°F (at Chaibassa, the range is 78.7°F). This is mainly 
because of the high elevation of the area and the moderating 
influence of the sea being sealed off by the Similipal hill of 
Mayurbhanj and the Mankarnacha hill of Kendujhar. The fol- 
lowing table shows mean annual temperature of Orissa and 
adjoining regions in centigrade. 


Trend in Temperature 

When the average figures for five-year periods are calculated 
and compared to the mean annual figures (calculated up to 1940 
since the stations started) it is revealed that Orissa and its 
adjoining regions are getting hotter. This is also true when mean 
annual temperatures have been taken up for consideration for a 
continuous period of five years. Almost all the stations have 
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Stations 


(1) 


Baleshwar 
Chandbali 
Puri 
Gopalpur 
Cuttack 
Anugul 
Sambalpur 
Midnapore 
Chaibassa 
Ranchi 
Raipur 
Kanker 
Vishakha- 
patnam 


(Calculated up to 1969, since started) 
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Normal Annual Range of Temperature 


(1826) 
(1831) 
(1891) 
(1861) 
(1881) 
(1906) 
(1823) 
(1886} 
(1891) 
(1921) 
(1881) 
(1931) 


(1891) 


Height 


37.5 


Table 5.4 
Annual mean Annual Range 
mean of 
Highest Lowest Tempe- 
rature 
(3) (4) (5) (6) 
35.95 7.45 25.5 13.39 
36.17 8.30 ୨22.24 1୬2.78 
30.70 11.36 21.03 4.25 
31.46 10.42 2୦.୨4 5.94 
36.9 9.29 27.3 12.55 
40.5 7.31 ୨22.52 15.33 
38.16 6.556 22.19 1651 
37.64 7.31 ୨22.47 15.24 
37.9 5.51 22.14 22.03 
35.0 5.04 23.3 14.86 
38.30 6.93 26.6 16.18 
36.74 4.93 24.4 17.22 
33.91 13.72 23.58 4.53 


Figures in bracket indicate the year of starting the station. 


recorded higher mean annual temperatures than the mean fig- 
ures. This fact may be accounted for by the hot interglacial 
period through which we are now passing and this is probably 
an indication that the interglacial period has not yet reached its 
climax or it may be related to some changes.in the planetary 
system itself or due to the ‘green-house’ effect. 


Table 5.5 


Normal Temperature Variation in Orissa (in Five-Year Periods) (in °C) 


Station 


Balasore 
Chandbali 
Puri 
Gopalpur 


Calculated 
upto 1940 


25.53 
26.17 
24.75 
20.64 


1936-40 


21.57 
26.85 
26.89 
26.71 


1941-45 1946-50 
26.62 26.81 
26.92 26.94 
26.91 27.03 
26.60 26.62 
(Contd.) 
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Cuttack 27.20 27.30 28.14 27.51 
Angul 16.50 26.69 26.90 26.87 
Sambalpur 26.11 26.69 26.73 26.97 


When the average temperature figures for five-year peri- 
ods are computed and compared with the mean annual averag- 
es, it is revealed that Orissa and its adjoining regions are getting 
hotter. This fact is also borne out when mean annual tempera- 
ture for a continuous period of five years (1946-50) is taken into 
consideration. Almost all stations have recorded a higher mean 
annual temperature than the standard one. 


Other Climatic Conditions 

Vapour pressure or humidity is a direct product of the proxim- 
ity to the sea. The atmosphere over the coastal plains is more 
humid than that in the inland regions of Orissa. The humidity 
percentage in the coastal plains is over 75 per cent whereas over 
the vast inland regions it is only 60 per cent. Further north and 
west, in the Raipur and Kanker.area it is even below 60 per cent. 
The humidity is recorded during the south-west monsoon and 
the minimum during March-June. 

The condition of cloud amount is something different from: 
the vapour pressure conditions in Orissa. Due to the absence of 
any natural barrier to the prevailing winds the coastal plains 
experience somewhat low cloud amount than the interior re- 
gions. On the western slopes of the Eastern Ghats, the cloud 
amount again falls low and it is the lowest over the Raipur 
region. This is the result of the obstruction of the Eastern Ghats 
to the rain-bearing clouds. 

An analysis of the wind speed reveals that the average 
wind is stronger in the coastal plains than that of the exterior 
regions. This is again influenced by the sea and the direction of 
the prevailing winds. The following table shows mean annual 
vapour content of vapour pressure, cloud amount and wind 
speed in Orissa and adjoining regions. 


Seasonal Divisions 
Like other places of India, Orissa experiences three main sea- 
sons, but the year is locally divided into six seasons. 
1) Grishma (Summer) Baisakha and Jyestha (mid-April to mid- 
June). 
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| Table 5.6 
Normal Relative Humidity, Vapour Pressure, Cloud Amount 
and Wind Speed 


Stations Relative Vapour Cloud Average. 
Humidity Pressure Amount wind speed 
(in per (in per (All clouds KPH (Kilo- 
cent) cent) in tenths) metre per 
hour) 
(1) (2) (3) (4) (5) 
Baleshwar 73.5 25.75 5.3 3.3 
Chandbali 75.0 26.25 5.0 5.8 
Puri 78.0 27.90 4.4 9,2 
Gopalpur 78.0 27.70 4.4 3.4 
Cuttack 70.5 26.25 5.3 2A 
Anugul 63.0 21.85 5.3 4.1 
Sambalpur 63.5 21.30 4.6 2.2 
Midnapore 67.0 23.80 4.5 2.3 
Chaibassa 66.0 22.25 5.0 1.9 
Ranchi 59.0 17.45 4.7 4.1 
Raipur 56.5 19.20 4.2 3.7 
Kanker 59.5 19.25 4.9 5.5 
Vishakhapatnam 73.0 26.85 5.6 4.2 


2) Barsa (Rainy Season), Ashadha and Sravana (mid-June to 
mid-August). | 

3) Sharad (Autumn), Bhadraba and Aswina (mid-August to 
mid-October). 

4) Hemanta (winter), Kartika and Margasira (mid-October to 
mid-December). 

5) Sisira (winter), Pausa and Magha (mid-December to mid- 
February). 

6) Basanta (Spring) Falguna and Chaitra (mid-February to mid- 
April). 
These six local seasons are grouped into three main seasons: 
Basanta and Grishima (Summer). 
Barsa and Sharad (Rainy season). 
Hemanta and Sisira (Winter). 
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ଠେ GEOGRAPHY OF ORISSA 
The Seasonal Peculiarities and their Influence on Land 


The season of the south-west monsoon (Barsa and Sharad) from 
mid-June to mid-September is the season of general rains: 
These months roughly coincide with those of Barsa and Sharad. 
During early June patches of white stratocumulus clouds are 
seen floating in the sky and give a small amount of rain (averag- 
ing up to 15.75 cm.) in Orissa. With this small amount of rain 
the farmers begin their paddy operations on the day of Akshya 
Truthiya. But in years of late onset of the monsoon the opera- 
tions are delayed. Generally, this function begins in the month 
of May but rain begins towards the end of May or the beginning 
of June. Actually, the monsoon breaks by 10 June in the coastal 
plains, and by 15 June the whole of Orissa is under the grip of 
south-west monsoon. The clouds change to cumulonimbus. Both 
pressure and temperature fall with the onset of the monsoon. 
The people find relief from the burning heat of the mid-day sun. 
But for the first few weeks the atmosphere becomes surcharged 
with moisture and a sudden change from extreme heat to damp 
atmospheric conditions makes the people ill. Many suffer from 
influenza. The monsoon wind does not blow continuously but 
at intervals. Thus, the ‘pulsatory’ characteristic of the monsoon 
wind is well revealed. Ths whole sky is filled with long trail of 
clouds from the south-south-east. At times, the rain occurs with 
thunderstorms. After a few weeks, this phase passes and then 
comes the actual monsoon period. The whole sky is covered 
with nimbostratus clouds and the sun remains hidden behind 
the clouds for days together. After heavy and torrential rain 
falls, the paddy plants begin to grow. Towards the end of 
September, the paddy plants grow to a height of about 30 cm, 
and the whole landscape presents a greenish appearance. The 
weeding and transplanting of paddy are over. Generally, low- 
land paddy matures towards the Dassehra, which generally comes 
in the first week of October or last week of September. There is 
a common saying that at least 10 kinds of paddy plants must 
bear stalks by Dassehra. This is the busiest season of the farm- 
ers. There is a saying in Oriya: 

Age Bun Pachhe Bun 

Garbhanaku Tunu Tun 

The significance of this is that the Garbhana Sankranti which 
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occurs generally in mid-October has been calculated to be the 
last day for paddy to produce off-ears, irrespective of the period 
of broadcasting. 


Mid-September to December-The Season of Retreating Monsoon 
(Hemanta and Sisira) 

During this season, rains begin to cease. The severity of the 
monsoon is less towards the end of October. The sky begins to 
clear and sunshine over the region increases. The colour of the 
clouds changes from black to white-grey. They again become 
stratocumulus to cumulus. The mercury in the barometer begins 
to rise and the thermometer begins to record lower tempera- 
ture. Water in rivers and ponds begins to be crystal clear. But at 
times several depressions occur during this period of the re- 
treating monsoon. These cyclonic depressions cause immense 
harm to the matured paddy and the vegetation. The green 
paddy fields begin to turn golden yellow and towards the end 
of Hemanta, i.e. towards the end of December, the paddy is 
harvested. The rains then cease and the paddy fields become 
dry again. In the month of Pausa, the yellow paddy fields 
become bare again and the whole land-scape presents a pictur- 
esque scene of harvest time. At night the sky is clear. The moon 
shines clearly and the cold of the winter is not severe. Towards 
the end of December, the lands are again ploughed for pulses 
like mung (green gram), biri (black gram), kulthi (horse gram), 
etc. in the protected and semi-protected areas, and in the areas 
free from high floods. 


The Season of North-East Monsoon (Cold Weather Season-- 
January-February, Sisira) 

This period generally coincides with the Sisira. The months of 
Pausa and Magha are the most peculiar months of winter. Slight 
rainfall keeps the pulses alive. The cloud amount in the sky is 
the lowest and thus helps free radiation. In the evenings, stratus 
clouds appear on the horizon. Dewdrops form on the blades of 
green grass. The momnings and evenings present a smoky ap- 
pearance in the countryside. The barometer records in the as- 
cending order, while the mercury in the thermometer descends. 
In the mornings at countryside, people are found sitting by the 
fire, to keep themselves warm. Towards the end of February, 
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from the north-west, patches of very big black clouds appear in 
the clear blue sky towards the afternoon and the wind blows 
from the east. It brings enough rain and at times causes severe 
damage to the pulses. Often this is accompanied by hailstorms 
which destroy the rabi crops. Towards the end of February, the 
rabi crops are harvested, and in the market-gardening areas the 
winter vegetables are also harvested. There is a common saying 
in Oriya: 

Jebe Barasai Magharn Shes 

Dhanya se Raja Dhanya se Desh 
This means that if it rains at the end of Maga, i.e. the end of 
February, the king as well as the country are fortunate as not 
only will this lead to a good rabi harvest but also facilitate 
kadhana (first ploughing for sowing paddy). After a few 
ploughings, the fields are allowed to remain fallow. 


The Hot Weather Season (March to Mid-June, Spring and Sum- 
mer) 

This season includes the spring and the summer. In early March 
the temperature is not very high. The clouds in the sky, are not 
so thick. The mercury in the barometer falls while in the ther- 
mometer the mercury rises. The clouds in March are cirrostra- 
tus-to-cirrus. Towards June they change to altocumulus. The 
wind blows from the south. This southerly wind is clearly felt 
on the coast at Puri, Gopalpur and Chandipur. It brings tempo- 
rary relief. Towards nightfall, this wind becomes strong and 
people feel comfortable. The sky is clear and the sun is bright. 
The nights are soothing. This is the best season of the year. This 
is the festive season in Orissa. Many of the festivals like Dola, 
etc. are celebrated all over the State. The ‘spring’ is the only 
slack season of the year when the paddy fields remain fallow 
before the sowing for the next season, particularly in the 
unirrigated tracts. Towards May, the rains slightly increase but 
the temperature is the highest in the year. In Baleshwar, 
Mayurbhanj and parts of Cuttack and Puri districts, convention- 
al rainfall is recieyed. These rains are known as norwesters (Kal 
Baisakhi in Bengal). They are local, received in the afternoon and 
are accompanied by strong wind, thunder and lightning. This 
rain helps in sowing of jute in April-May in the coastal plains. It 
becomes impossible to walk on the road at mid-day, and at 


Digitized by srujanika@gmail.com 


CLIMATE 63 


night it becomes impossible to sleep, for lack of wind. This is the 
season which oppresses the people most. During this season, 
the climate in Puri is best and people flock there in thousands 
for the sea breeze which is most enjoyable at night. This is 
because the land radiates heat more quickly than the sea mass 
and thus a local low pressure belt is created all along the coast 
which initiates the sea breeze from evening till midnight. Then 
the reverse wind system is recorded soon after midnight, when the 
land mass in the coastal areas become cooler than the sea mass, 
and thus after 2 a.m in the morning the land breeze starts blowing 
towards the Bay of Bengal. Although the land and the sea breeze 
phenomenon is a daily occurrence it assumes a special importance 
in this season, because of extreme heat on the land mass. 

Then towards mid-June the monsoon sets in and rain 
again becomes more frequent and almost continuous. The mon- 
soon rain brings a sudden fall in temperature and gives relief to 
the people. This is the proper planting season of hedges of kia 
(Bandanus odoratissimus) around the paddy and vegetable fields. 
There is a common saying in Oriya: 

Jeysthe Kadali Ashadhe Kia, 

Pota Na Pota Huayi thia. 

This means the month of Jyestha is most suitable for the planting 
of plantain, and Ashadha for the planting of Kia for fencing 
purposes. The showers of February and March are favourable 
for early ploughing. Deficiency of rain in September and Octo- 
ber is more detrimental to paddy as it affects the maturing of 
rice. The most terrible famine of 1866 in Orissa was due to the 
complete failure of the September and October rains and less 
severe famines occurred in 1876, 1877 and 1898 due to the 
scarcity of these rains. 

Floods are caused by heavy rain durtng the monsoons. 
These cast no less an influence on the pattern of land use in the 
coastal plains which is subjected to annual inundations. In semi 
protected and unprotected regions (from annual inundations) in 
the coastal plains, strong flood resistant varieties of paddy are 
grown. Generally, the sowing season begins earlier than in the 
other parts of the State and the harvest is late. These varieties of 
paddy take a long time to mature. Finer varieties of paddy are 
not cultivated in the inundated areas as they are very weak to 
resist floods. 
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The rains also affect the means of communication in the 
coastal plains where most of the roads get inundated during the 
floods and the bullock cart tracks linking the villages become 
muddy. Thus, rural communication gets disrupted. The climate 
affects not only the land use but also the lines of transport in the 
rural areas of Orissa. 


Climatic Regions 

According to ‘Koppen’s classification’, the climate of Orissa is 
the tropical savannah type, where at least one month in a year 
receives less than 6.1 cm of rainfall. As per ‘Thornthwaite’s 
classification’, Orissa comes under the “sub humid” category, 
implying deficient winter rains. Stamp has included Orissa in 
the NE Plateau and the Ganga Valley type where heavy rainfall 
(102-204 cm) and considerable humidity is experienced. As per 
S.B. Chatterjee’s! classification, the coastal region of Orissa is 
included in the tropical savannah type of climate. The precipita- 
tion here is heavy (127 cm). It is below one per cent in January 
and below 20 per cent in July. The mean January temperature is 
18.3°C to 23.9°C, while the mean July temperature is 26.6°C to 
29.4°C. Of all the classifications, Chatterjee’s is the most rele- 
vant. 


Table 5.7 
Normal Rainfall and Rainy Day Condition in Orissa 
Calculated up to 1950 (figures in cm.) 


Stations Rain fall Rainy days 
Annual Monsoon 
Total Total Mon Annual Mon- Mon- 
(Nor- (Nor- soon total soon soon 
mal) mal) (In %) (Nor- (Nor- total 
' mal) mal) (in %) 


(1) (2) (3) (4) (5) (6) (7) 
Jagtsingapur 159.5 114.2 ୨74.7 69.1 50.2 72.6 
Puri 124.9 107.3 ୫2.5 63.6 952.7 82.8 
Cuttack 149.3 117.2 ୨୫.5 70.4 56.2 75.9 
Kendrapara 126.1 78.0 61.0 55.6 44.0 79.1 
Jajpur 141.1 103.4 ୨3.3 70.5 50.୫ 70.1 


! Chatterjee, S.B: Indian Ctimatology—~Climostatistics, Geographical Society of India, 
Calcutta. 
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(1) (2) (3) (4) (5) (6) (7) 
Dharmashala 155.8 1224 ୨୫.6 68.2 52.6 ୨୨7 


Salepur 117.9 76.4 64.8 64.6 40.5 62.7 
Aul 1524 102.7 67.4 70.4 43.6 61.4 
Binjharpur 104.3 79.8 ୨765 50.0 249.0 98.0 
Korei 134.9 97.6 62.7 67.0 44.9 67.0 
Sukinda 162.9 1165 71.5 72.0 ୨7୦0.6 98.0 
Rajkanika 135.4 104.9 ୨77.5୨5 59.0 44.5 76.7 
Rahama 165.3 135.1 ଓ®1.7 62.4 49.1 78.7 
Patamundai 169.3 106.3 ଓ2.8 65.0 46.2 71.1 
Anugul 155.1 103.7 66.9 7" 9 31.5 43.8 
Chhendipada 118.2 95.2 80.5 65.8 45.7 69.5 
Tikarapara 146.6 102.6 ୨7୦.0 705 953.1 75.0 
Bantala 118.0 46.8 ୫୬2.0 63 43.8 69.5 
Tarpara 114.0 47.0 85.1 66. 52.3 78.3 
Hukitola . 164.8 - = -- ତ - 
Akhuapada 152.9 107.4 ୨୦0୦.2 76.6 54.7 71.4 
Chandebali 151.2 104.9 ୨2.7 71.1 48.6 68.4 
Bhadrak 181.2 121.9 67.3 75.6 950.5 66.8 
Soro 135.4 60.0 44.2 67.5 353.5 79.3 
Baleshwar 164.4 111.7 67.9 67.5 53.0 69.3 
Jaleshwar 128.0 84.4 66.3 69.1 41.9 60.6 
Baliapal 145.5 105.2 7୨2.3 62 47.9 76.9 
Basudebpur 157.5 103.4 65.7 72. 48.5 67.3 
Turigaria 
(Kharia) 125.6 15.0 ଓ3.6 82. 58.0 70.7 
Banta 192.3 121.3 63.1 69. 52.2 61.2 
Bhograi 155.4 143.2 ୨2.1 54.6 47.6 88.1 
Pirhat 183.5 98.2 53.5 46.5 27.0 58.1 
Puri 148.2 108.7 73.2 63.8 41.4 64.4 
Khordha 181.0 161.3 ଓ୫୨.1 66.6 ୨52.0 78.1 
Banpur 126.5 34.5 66.8 66.8 46.2 69.2 
Gop 185.5 158.3 8୫5.3 62.1 48.3 ୨୨7୫ 
Kanas 130.2 106.3 81.6 63.3 45.7 72.2 
Tangi 164.8 105.6 64.1 62.0 42.8 69.0 
Jankia 145.0 101.9 ୨୦0.3 62.3 45.8 73.5 
Kakatpur 153.9 75.9 49.3 55.2 43.8 79.3 
Bolgarh 129.7 95.7 73.8 56.1 45.7 81.5 
Krushnaprasad 107.6 66.3 ଓé1.6 45.6 35.2 77.2 
Bhubaneswar 136.6 1୪୨.5 80.2 58.0 49.8 85.9 
Pipili 156.0 120.1 77.0 63.4 44.4 70.0 
Satpatna 112.8 80.3 71.2 54.0 39.0 72.2 
(Contd.) 
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(1) 
Sambalpur 
Baragarh 
Padmapur (Bora) 
Jharsuguda 
Dhama 
Ambabhona 
Bijepur 
Knahar 
Nuaparha 
Bhanjanagar 
Sorada 

Asika 
Purushottampur 
Rambha 
Chatrapur 
Gopalpur 
Brahmapur 
Paralakhomundi 
Udala 
Daringbadi 
Baliguda 

G. Udayagiri 
R. Udayagiri 
Polasara 
Mohana 
Phiringia 
Khajuripada 
Phulabani 
Balandaparha 
Guma 
Potangi 
Koraput 
Jaypur 
Nabarangapur 
Malkangiri 
Rayagarh 
Gunupur 
Bissamkatak 
Padua 
Sonapur 
Binika 


(2) 
172.3 
151.7 
130.9 
168.7 
170.3 
165.5 
135.6 
164.3 
136.3 
114.9 
145.5 
129.1 
120.9 

98.0 
108.8 
114.0 
119.8 
109.9 
120.4 
142.1 
161.0 
134.8 
125.5 
148.4 
116.4 


` 180.3 


148.0 
142.1 
219.3 
107.4 
163.6 
150.8 
168.7 
310.4 
176.1 
161.8 
118.9 
122.7 


126.1 


133.6 
147.1 


(3) 
140.9 
134.4 
114.5 
147.3 


68.1 55.0 80.8 
(Contd.) 
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(1) (2) (3) (4) (5) (6) (7) 

Rampur 123.7 110.2 ଓ୨.1 68.7 58.9 85.7 
Deogarh 164.2 132.8 80.9 793 61.1 77.0 
Gangpur 156.7 135.1] 8୫6.2 78.2 62.5 79.9 
Banaigarh 161.3 134.2 80.8 80.2 ଓ61.3 76.4 
Badamba 147.5 113.6 ୨୦.୦ 75.1 53.9 71.8 
Dashapalla 140.5 108.2 7୨7.୦ 79.8 56.8 71.2 
Dhenkanal 146.2 113.1 ୨77.4 69.6 52.4 75.3 
Kamakhyanagar 136.8 114.0 ୫3.3 70.2 53.3 75.9 
Kendujhargarh 140.5 1084 ୨77.୬2 69.5 ୨54.0 77.7 
Anandapur 160.2 113.0 ୨୦0.5 82.2 57.6 70.1 
Champua 219.7 114.9 52.3 73.3 55.8 76.1 
Narasinghapur 129.8 102.3 ୨୫.8 64.5 47.5 73.6 
Nayagarh 146.7 101.2 ଓ69.0 72.6 48.6 66.9 
Patlaparha 187.8 153.9 ଓ1.9 85.4 65.5 76.7 
Ranpur 147.3 100.6 68.3 69.6 49.7 71.4 
Talcher 132.1 109.3 8୫2.7 68.4 50.6 74.0 
Athamalik 135.8 119.0 ୫7.6 67.2 53.2 79.2 
Handapa 141.9 112.9 ୨୨.6 67.7 ୨53.4 78.9 
Hindol 141.8 112.0 ୨୨.୦ 76.5 53.0, ଓ69.3 
Boudh 143.8 115.6 8୫୦0.୨ 72.6 950.3 69.3 
Nilagiri 152.5 123.4 80.୨ 71.0 . 56.1 74.0 
Athagarh 143.8 10୨.2 7୨୨5.୨ 79.4 ଓ34.0 42.8 
Khandapada 145.4 1048 ୨2.1 74.5 ଓ58.4 78.4 
Tigiria 130.7 100.୨ ୨77.2 76.5 49.1 64.2 
Banpada 178.4 128.8 ୨2.2 73.2 63.3 86.5 
Rairangpur 172.4 124.8 7୮24 88.6 ଓ53.0 59.8 
Karanjia 180.5 131.8 ୨7୨3.୦ 84.7 60.0 70.8 
Balangir 138.2 120.7 ୫7.3 80.6 55.6 69.0 
Titilagarh 140.9 122.8 ୫7.2 70.3 953.0 75.4 
Patnagarh 138.9 112.6 ଓ1.1 60.6 51.4 84.8 
Bhawanipatna 158.9 132.5 ୫3.4 87.6 954.1 80.0 
Kishorinagar 152.4 = ଓ ® ୨75.0 ୨5୨.୦ 78.7 


Table-5.7 (a) 
Average Figures for Monthly Mean (1977-86) 


Stations Temperatures Relative Total rainfall No. of 
(oC) humidity in % (in cms) Rainy 
Max- Min- at 8.30 at 17.30 days 
mum imum hours thours (Nos.) 
Anugul 32.7 21.5 73 53 107 55 
Balasore 31.8 21.7 73 72 160 78 
(Contd.) 
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(1) (2) ଓ) (4) (5) (6) (7) 
Baripada 32.4 21.3 73 70 165 83 
Bhawanipatna 33.5 21.6 63 50 104 46 
Bhubaneswar 32.6 22.3 76 64 142 79 
Balangiri 31.3 ୨22.3 ୨ 54 131 71 
Chandbali 31.8 21.4 77 70 154 81 
Cuttack 33.2 22.2 76 64 152 82 
Gopalpur 30.8 23.5 82 82 112 64 
Jharsuguda 32.6 21.0 67 50 137 78 
Keonjhar 31.0 20.1 70 66 113 70 
Koraput 30.6 23.5 81 77 145 64 
Paradeeep 30.3 22.8 73 71 148 75 
Phulbani 30.5 17.0 73 62 140 69 
Puri 30.6 23.7 81 78 138 71 
Sambalpur 31.9 21.3 6 54 141 71 
Sundargarh 34.2 20.7 8 51 97 42 
Titlagarh 36.3 21.6 57 50 142 72 


Source: Compiled from Climatological Data of Orissa 1977-86. 
Directorate of Economics & Statistics, Orissa, Bhubaneswar 
PP-25-100. 


Agro-Climatic Zones 


Orissa has been divided into ten agro-climatic zones. They are as per 
table 


Table 5.8 
Agro-Climatic Zones of Orissa 
Sl. Region Covers (old Rainfall Temperature °C Major crops 
No. districts) (cms) Maximum Minimum Cultivated 
1. North Sundergarh 160.0 38.0 15.0 Rice 
Western Kusuchinda 
Plateau Sub-division 


and Sambalpur 


2. North Kendujhar and 145.0 -- - Rice, Maize 
Central Mayurbhang Jowar 
Plateau 

3. North Baleshwar, 139.6 35.5 20.8 Rice, 
Eastern parts of Wheat 
Coastal Cuttack and 
Plain Kendujhar 

(Contd.) 
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SI. Region Covers (old Rainfall Temperature °C Major crops 
No. districts) (cms) Maximum Minimum Cultivated 
4. East and S. Cuttack 166.2 — -—- Rice and 
Eastern (parts) Puri and Pulses 
Coastal Ganjam 
Plain 

5. N.Eastem Phulbani, 159.7 37.0 10.4 Rice, 

Ghats Aska, Paralak- Pulses and 
hemundi and oil Seeds 
Rayagada 
blocks of 
Ganjam dist. 

6. Eastern Koraput, 152.2 34.1 7.9 Rice, 

Ghats Dabugaon Wheat and 
High lands block Vegetables 

7. S.FEastenn Jeypore and 220.0 34.1 13.2 Rice 

Ghats Malkangiri 
Sub-divisions 
of Koraput 
dist. 

§. Western Kalahandi 90.0-161.7 45.0 12.0 Rice, 
undulating and Dabugaon - Wheat 
terrain block of and Groun- 

Koraput _ dnut 
dist. 

9. West Sambalpur, 119.2 40.0 12.4 Rice, Pulses 
Central Balangir & Oil Seeds 
Plateau! 

10. Mid-Centra! Dhenkana! 1130.0-140.0 — —- Rice, Groun- 
Plateau! dnut and 

o Vegetables 


! Table Land has been termed as ‘Plateau’ 

Source : Hydrological Atlas of Orissa, Central Ground Water Board, Ministry of 
Water Resources, S.E. Region, Bhubaneswar, Government of India, 1995 ‘pp. 12- 
13. 
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VI 


SOIL 


Broadly, the soil of Orissa may be classified as transported and 
residual soil on the basis of its mode of formation. The trans- 
ported soil is an admixture of eroded materials and is heteroge- 
neous in character. The residual soils are mainly worn out by 
different agents of erosion. They preserve the character of the 
bedrocks. 

The catchment basins of the drainage system in Orissa are 
dominiated by granite and gneissic rocks which have resulted in 
a sandy soil. Clay predominates the middle and lower reaches 
of the drainage channels. The residual soils are encountered in 
the interfluves, mountains and plateaus. The soils which are the 
product of the parent rocks are known as endodynamorphous, 
but when influenced by environmental factors they are called 
ectodynamorphous. Both these types occur in Orissa. Regional 
climatic variations and seasonal changes have resulted in the 
predominance of chemical weathering over physical erosion. 
Intense insolation during summer destroys organic matter and 
the rains help in transporting it. Thus, climate has played a vital 
role in determining the character of the soil in Orissa. As per the 
‘rain factor’, the northern plateau, the central tableland, the 
Eastern Ghats and the coastal regions may be included in the 
‘semi-humid’ type. In these regions, red earth, yellow earth, 
black earth, laterite and alluvial soils occur. But Baliguda, with 
the ‘rain factor’ above 50, comes under ‘humid’ climate which 
has given rise to forest soil. 


The Northern Plateau 

Geologically this region consists of the iron deposits of the 
Upper Dharwar series. The west of the plateau is rich in depos- 
its of dolomitic limestone. Sal (Shorea robusta) is the principal 
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vegetative cover. The humus from the forest litter has given rise 
to an acidic tendency by decomposition. The silicate decompos- 
es and during the rains there is a downward leaching of the 
sesquioxides. In the western region the silicate and sesquioxides 
are precipitated. The precipitation is accelerated by the presence 
of lime, and this helps in the formation of red soil which is 
distinguished from the laterite by a higher percentage of silica 
and some bases. The laterite is rich in ferric oxides and poor in 
base. To the west of the Ib river, the soil is an admixture of red 
and black soil. Red soil is predominant in the Bamanghati and 
Bonai subdivisions and in the Koel and Sankh basins of 
Sundergarh. Planosol and redzina soils also occur in the north- 
ern plateau region. 


Planosol 

Lack of the protective action of lime washes away silica, high 
summer temperature prevents the formation of humus, lack of 
humus does not allow podsolisation—these and poor drainage 
conditions help in the formation of a hard clay pan. Planosol is 
heavy and difficult to work on. It is found in the Budhabalanga 
basin of Sadar subdivision of Mayurbhanj, and also in some 
other parts of Orissa. 


Redzina 

This type of soil has developed in the Kuchinda subdivision of 
Sambalpur. On account of the presence of limestone, the accu- 
mulation of neutral humus is found. The soil is black and 
consists of coarse debris, gravel and silt. Agriculturally, it is 
poor as it has little plant nutrients. It suffers from drainage with 
the subsoil sucking away the water very rapidly. 


Cathchment Basins and Interfluves of the Brahmani and the 
Mahanadi . 

The soil characteristics of this region are determined by the 
relief, vegetation and parent rock materials. The soil variation is 
as follows:! 


! Sinha, B.N: “Study of Soil types in Orissa”, The Observer, Aug. 1962, Students 
Geographical Association, Dept. of Geography, Calcutta University. 
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Yellow Earth 

Yellow earth has developed in the Sambalpur valley and to the 
east of the Ib river. Because of excellent drainage conditions and 
a high water level, it has developed in a smooth relief. The 
groundwater stands a few feet below the surface. The soil is 
baked and humus is eroded by high rainfall. Ferrous oxide in 
combination with silicic acid has produced yellow solutions. 
The soil is sticky and contains very little exchangeable calcium 
and magnesium. 


Black Earth 

Black earth is also known as ‘black cotton soil’ or ‘regur soil’. It 
has developed from a vegetation approaching the steppe grass, 
from low precipitation and dry winters. It is clayey and rich in 
lime at some places. The presence of clay makes it sticky during 
the rains, but cracks develop during summer. It is alkaline in 
reaction and the pH varies from 7.5 to 8.5. It can be subdivided 
as—the Angul-Athmallik type, the Baudh type, lower Suk Tel 
type, upper Tel type and the Aska-Balugaon type. These are 
distinguished by their situation and minor compositional pecu- 
liarities. 


Laterites 

Laterites are well developed in the rolling uplands of Khariar 
and on the hills of the Eastern Ghats. The Khariar bauxite hills 
are located in the upper Tel catchment basin. They contain a 
high percentage of alumina and water. 

Laterites of the Eastern Ghats are formed by the excess 
precipitation over evaporation. The silica and the kaolin are 
leached out, leaving iron oxide and aluminium oxide on the 
surface. The laterites can be divided into high-level (non-detrial) 
and low-level. The high-level laterite cappings which occur at 
an elevation of 915-1,220 metres, are found at the Gandhamardan 
and Kapilas hills and the high plateaus of Ganjam and Koraput 
districts. Low-level laterites occur as a belt along the western 
margin of the coastal plains. Both the laterites originate from the 
leaching action at different altitudes. 


The Brown Forest Earth 
The dense forests of Shorea robusta of the Baliguda plateau have 
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led to the formation of a layer of raw humus. The humic acid of 
the upper horizon is leached away but the deep roots of the 
trees absorb nutrients from below. Thus, a lower fertile horizon 
and a leached-away surface have helped the growth of forests 
but have retarded cultivation. 


The Coastal Plains 

Even though alluvial soil predominates along the coastal zone, 
its nature and age of deposition have brought about variations 
in the soil composition. Soils with high pH values are found 
closer to the coast and in the irrigated regions of the Mahanadi 
delta. According to the location and the character of the soil, the 
coastal plains can be divided into north coastal plains and the 
Rushikulya plains. 

Coastal soil has been classified into various types mainly 
for the assessment of land rent. This is principally a textual 
classification. The types are—Matal (stiff clay), Chikita (sticky 
clay), Dorasa (admixture of equal proportions of clay and sand), 
Tel Balia (a larger admixture of sand with clay than in Dorasn), 
Balia Matal (rich sandy loam), Balia (sandy soil), Patu (silty clay), 
Pankua (clay with decayed organic matter), and Niuna Mati 
(saline soil). 


Soil Classification 

The alluvial or fluviogenic soil may be classified as flood plain, 
wet meadow, and littoral saline soil. The soils of the middle 
mountainous and rolling uplands of Orissa are classified into 
laterite soil and regur soil or black earth. The laterite soil is 
further sub-divided into Ranga Mati and Rugidin; while the 
regur soil is classified as Chandi Khalia, Gutkhalin, Gengutikhalia 
and Khalin. 

Lands are classified according to the crops grown on them. 
They are Dangar, Thenga, Tangi Toila, Bazefasali, Harfasali and 
Sarad. For the purpose of taxation they are classified into Bhatia 
or Dhipa, Mal or Dera, Majhighatia or Terraced, Bahal or Gahir, 
and Jora or Goroda. 

In the Bargarh uplands the lands are classified according 
to their elevation and irrigation, on the basis of which land 
revenue is assessed. They are as follows: Tikara Chattana, Atta, 
Mal, Berna, Bahal, Pani and Gochar. 


Digitized by srujanika@gmail.com 


74 GEOGRAPHY OF ORISSA 


Soils along the coastal plains are classified according to 
their situation, elevation and composition. They are Jala or wet 
lands, Khala, Gharabari or homestead land, Gantal (lying in be- 
tween the Gharabari and cultivated fields), and Pala lands (by 
the side of rivers). Land is also classified according to its eleva- 
tion in the coastal plains like Dhip jami (highlands), Khal jami 
(lowlands), Madhiana or Majhal (middle), at times called Gahira 
jam. 

Soil classification of the Rushikulya plains is according to 
its composition. The types are: clay, regur, loam, regur sand, 
red loam, red sand and arenaceous clay. Each of them is further 
classified into best, good, ordinary, inferior and worst types. 
Thus, 30 types of soils have been classified to determine the 
land assessment rate. 
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NATURAL VEGETATION 


Introduction 

India had a forest area of 40.5 m.ha. in 1950-51 when it launched 
its First Plan and this constituted 12.32 per cent of the total area 
of the country.’ This increased to 71.6 m.ha. (21.80 per cent) in 
1960-61.? Then the area under forests declined to 65.9 m.ha. in 
1970-71. But soon after this conscious efforts were made to 
increase the forest cover and consequently it went up to 67.4 
m.ha. (20.50 per cent) in 1981-82. The following year, however, 
it again declined to 57.2 m.ha. (20.43 per cent) due to excess 
deforestation. The National Forest Policy Resolution of 1952, 
states that 33.3 per cent of the total area of the land should be 
under forests, 60 per cent in hilly areas and 20 per cent in the 
plains. Thus, forest cover in India is much below the optimum 
national requirement. Lands at imagery reveals far less than this 
figure as far as the forest cover is concerned. However, no 
reliable data is available for the forest cover in Orissa over the 
past few decades. 

An analysis of the distribution of forests in India reveals 
that 60 per cent of the forests are found in the Dec¢an Plateau, 9 
per cent in the Western Ghats, 10 per cent in the Eastern Ghats 
(Orissa portion), 16 per cent in the Himalayas and 5 per cent in 
other areas. Forests are largely controlled by rainfall and tem- 
perature conditions of the region. 

Forest resources of Orissa, once exceeded the optimum 
requirement of the State, but their maldistribution poses a seri- 
ous problem. The fertile coastal plains with a dense population 
lack forest cover. Then again, remoteness of the forests from the 


! India A Reference Annual, 1935. p.283. 
* Third Five Year Plan, p.362. 
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consumption centres and the bulky nature of their products 
need cheap haulage. Orissa is very much lacking in this respect. 
Its rivers with their beds dry in summer are unsuitable as a 
cheap means of communicaiton. A well-developed road and rail 
network is also lacking. The presence of a large tribal popula- 
tion practising shifting cultivation on an extensive scale engen- 
ders direct loss of valuable forest cover. 

The then Chief Minister, Shri Biju Patnaik, stated on the 
occasion of the World Forest Day, that in Orissa 22.8 per cent of 
the surface area of the State was under forest cover. But satellite 
imagery reveals that the actual forest cover in 1990, was less 
than 11 per cent of the total area of the State. Further, every year 
an estimated 1.5 million hectares of forests are being deforested 
(or in evey minute 2.9 hectares are being deforested). This is a 
very sad state of affairs. At the same meeting the Minister of 
Forests and Environment, revealed that in India only 18 per cent 
of land is under forest cover against an optimum of 33 per cent.’ 

But the Minister of Forests, stated in the Orissa Assembly 
in March 1992, that the total forest cover was estimated at 
53,163 sq..km (34.14 per cent in 1981). This declined to only 
47,137 sq. km. (30.27 per cent) by 1987. Recent satellite imagery 
reveals that the cover has gone up to 47,205 sq. km. (30.32 per 
cent) in 1992-93, which is a marginal increase (Table 7.1). This 
increase, although not significant, is heartening. The present 
policy is to work towards the expansion and regeneration of 
denuded forests and afforestation of barren hill slopes through 
the introduction of agro-forestry. A conscious decision has been 
taken to discontinue the plantation of fast growing trees like 
eucalyptus and acacia. Instead, native species, including fruit- 
bearing ones-will be planted. The second phase of the social 
forestry has been taken up with the help of Swedish Internation- 
al Development Agency (SIDA) and 7800 villages will be cov- 
ered. This was revealed by the Minister of Forests in the Orissa 
Assembly in March 1992.2 

Overall, forest coverage figures are highly conflicting and 
controversial. 


! India A Reference Annual, 1975, p. 163. 
? Sun Times, 15 March 1992. 
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Table 7.1 
Forest Coverage in Orissa! 
Forest area Total forest 
Year of 
Dense* Open Mangroves Orissa 
Km!  Inper Km! In per- In per- In per- 
cent cent Km? cent Km?! cent 
total total total total 
area area area area 
of State of State of State of State 
1981 28,573 18.35 24,391 15.66 1୨୨ 0.13 53,163 934.14 
1987 27,561 17.70 19,384 12.49 192 0.12 47,137 30.27 
1991 27,340 17.56 19,661 12.63 1୨5 0.13 47,205 30.32 
Change 
during 
1981-91 -1,233 -4.32 -4,730 -3.04 -4 negligble -5,958 -3.83 


Crown density more than 40 per cent; Crown density 10 per cent to 40 per cent. 


In 1992 as per satellite imageries Orissa’s forest coverage is 
only 47,115 km! and thus Orissa has lost 6,048 km? of forest 
during 1981-82, maximum in the country when considered State- 
wise. During this period India has gained 560 km? of forest area. 
Due to the river valley projects Orissa has lost 63 km? of dense 
forest (In Rengali Project 25 km’, Koraput river valley projects 
25 km? and in Kendujhar 13 km?®). 


Distribution of Forests 

As stated earlier, the distribution of forests in Orissa is very 
uneven. No authentic data is available even at the district level. 
In 1992-93 Orissa had 1800.0 thousand hectares of forest which 
was 16.9 per cent of the total reported area of the State. Howev- 
er, there is a wide variation in forest coverage at the level of the 
districts. Maximum forest coverage in terms of percentage of 
the reported area of the district is met with in Malkangiri (36.8 
per cent) followed by Kandhamal (32.6 per cent), Anugul (29.7 


! Bansal, A.K.: Conservation of Forest Resources~Role of Remote Sensing Tech- 
nology. Souvenir, Orissa Environmental Congress, 1992. Environment and Devel- 
opment, Orissa Environmental Society, Council of Professional Social Workers, 
pp. 49-53. 


Digitized by srujanika@gmail.com 


78 GEOGRAPHY OF ORISSA 


per cent) & Khurda (28.7 per cent). The minimum forest cover- 
age is met with in Bhadrak (0.1 per cent), preceded by Baleshwar 
(1.3 per cent), Puri (1.4 per cent) & Jagatsinghpur (2.3 per cent). 
By and large the coastal districts are almost devoid of forests 
while the middle mountainous region of the Eastern Ghats has 
the maximum forest coverage in 1992-93. 

But this order changes when we consider the contribution 
of the individual districts in percentage to the states total forest 
coverage. Malkangiri contributes the highest percentage of for- 
est land (8.5 per cent) to Orissa’s total forest area. It is followed 
by Kandhamal (7.9 per cent), Sundargarh (7.7 per cent) and 
Kendujhar (7.3 per cent). All these four districts are located in 
the middle mountainous region of the Eastern Ghats. The re- 
verse is the case with the districts located in Orissa’s Coastal 
Plains. Bhadrak contributes only 0.01 per cent to Orissa’s total 
forest area. It is preceded by Baleshwar (0.2 per cent), 
Jagatsingpur (0.2 per cent), Puri (0.2 per cent) & Sonepur (0.7 
per cent). 

Table 7.2 


Forest Coverage in Orissa (1992-93) 
(Area in thousand hectares) 


Districts Forest Coverage 
Hectares In % of total area of 
District Orissa 
Gajapati 69.5 22.9 3.9 
Ganjam 65.9 11.6 3.7 
Koraput 53.7 9.4 3.0 
Malkangiri 152.3 36.8 8.5 
Nabarangpur 100.9 25.4 5.6 
Rayagada 5 115.9 23.1 6.4 
Baleshwar 4.3 1.3 0.2 
Bhadrak 0.2 0.1 0.01 
Cuttack 34.1 11.4 1.9 
Jajpur 21.5 8.2 1.2 
Kendrapada 8.6 3.8 0.5 
Jagatsingpur 4.1 2.3 0.2 
Puri 3.8 1.4 0.2 
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(1) (2) (3) (4) 
Khurda 37.8 28.7 2.1 
Nayagarh 38.1 15.5 2.1 
Dhenkanal 69.3 20.9 3.9 
Anugul 126.4 29.7 7.0 
Sambalpur 35.7 11.4 2.0 
Bargarh 30.1 6.9 1.7 
Deogarh 75.7 44.6 4.2 
Jharsuguda 27.3 14.5 1.5 
Sonepur 12.2 7.2 0.7 
Balangir 65.9 10.6 3.7 
Kalahandi 39.5 8.5 2.1 
Nuapada 40.3 16.5 2.2 
Boudh 39.3 21.5 2.1 
Kandhamal 142.5 32.6 7.9 
Sundargarh 138.6 20.0 7.7 
Kendujhar 130.6 20.6 7.3 
Mayurbhanj 115.9 23.1 6.4 
Total Orissa 1800.0 16.9 100.0 


Source: District Statistical Hand Book, 1993 
Directorate of Economics & Statistics, Orissa. 


Classification of Forests 
Indian forests have been classified from different angles by 
various authorities. The most important of these are as follows: 


Classificaiton as per Champian 
Champian has classified Indian forests into 15 types of the first 
order, 23 types of the second order and 116 types of the third 
order many of which are local. The major types are as follows: 
(a) Tropical, (b) Montane Sub-Tropicat, (c) Montane Tem- 
perate, (d) Alpine and Specialised forests. Of atl these, Tropical 
Forests and Specialised Local types dominate in Orissa. Only on 
hilltops and high plateaus, Montane Sub-Tropical forests occur 
on a very limited scale. They are Wet Evergreen (rain), Moist 
Semi-Evergreen, Dry Evergreen, Moist Deciduous, Dry Decidu- 
ous and Thorn forests. Among the Specialised types are the 
Tidal, Beach, Freshwater Swamp and River forests in the low- 
lands and deltas of Orissa. 
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Classification as per Learmoth 

According to T. A. Learmoth, the forests of Orissa belong to the 
following types: (I.A.) Tropical West Evergreen, (I.B.) Tropical 
Moist Semi-Evergreen, (I.C.) Tropical Moist Deciduous. All these 
mostly occur in the eastern slopes of the Eastern Ghats and 
Tidal forests are found in the deltas of the major rivers 
(Mahanadi-Brahmani). In the western slopes of the Eastern Ghats 
(2 1) Tropical Dry Deciduous, (2 J) Tropical Dry Evergreen and 
(2 K) Tropical Thom types dominate. On a very limited scale, in 
high elevations above 1,500 metres (3.A.) Wet Hill, (3.B.) Sub- 
Tropical Pine and (3.C.) Sub-Tropical Dry Evergreen occur. The 
grasslands which are not extensive but occur in ridges, scarps 
and dissected hills are categorised as LP., 2.D.,2.M.,2.N.,3.D. 
and E.E. types, according to Learmoth. 


Classification as per Legal Rights 
On the basis of rights, the forests in Orissa are classified as 
follows: 


Table 7.3 
Classification of Forests in Orissa (1968-69) 
Types of forests Area in km? In per cent of total 
area of forests 
Reserved forests 24,166 35.82 
Reserved land 6,150 9.11 
Demarcated and protected forests 562 0.83 
Protected forests 20,023 29.68 
Unclassed forests 13 0.03 
Lakharaj forests (private) 139 0.21 
Debottar forests (private) 53 0.08 
Ex-Zamindari forests 16,355 24.24 
Total 67,461 100.00 


The forests have been reclassified and the old classification 
has been abandoned. They are Reserved forests, Protected for- 
ests and other forests. They are as follows: 
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Table 7.3(a) 
Classification of Forests by Legal Status (in Km?) 


Year Reserved Protected Other Total 
1989-90 28,015 19,457 7,639 55,111 
1991-92 16,176 15,734 14,232 56,142 
1993-94 (P) 27,087 16,113 13,983 57,183 


Source: Principal Chief Conservator of Forests, Orissa (P) Provisional. 
Statistical Outline of Orissa, 1995 Directorate of Economics & Statistics, 
Orissa P. 87. 


The first four types with valuable timber and bamboo 
account for 75.44 per cent of the total forest area of the State. 
They are under the strict control of the Forest Department and 
are carefully guarded from fire and grazing. The other four 
types are more or less privately owned and managed by private 
agencies. Even though the undemarcated and unclassed forests 
are owned by the Government, the public is freely allowed to 
exploit them for their domestic use on payment of the nominal 
amount for their maintenance. The Debottar forests are owned 
by the religious institutions and now they are vested with the 
Debottar Commission of the Government. Lastly, private forests 
were owned and exploited privately and the Government had 
absolutely no control on them. But since the Zamindari Aboli- 
tion Act, came into force in 1955 a large portion of them has 
been transferred to the Government. They were initially under 
the supervision of the Board of Revenue but have now been 
handed over to the Forest Department. Thus, the public sector 
owns 49.68 per cent and the private sector 50.32 per cent of the 
forests in Orissa. Most of the reserved forests are concentrated 
in the north and north-east of the Mahanadi, while the forests 
owned by private agencies are situated to the south and south- 
east of it. 


Geographical Classification of Forests * 


The Northern Tropical Semi-Evergreen Region 
This area is composed of a dense tree growth 24-36 metres high. 


"Sinha, B.N. “Forest Economy of Orissa”. The Indian Geographer, New Delhi, Vol 
III, Nos 1 & 2, December 1958. 
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Deciduous trees predominate here and form the upper canopy. 
The undergrowth is dominated by the evergreens. The most 
striking feature of this region is the absence of bamboo growth. 
The Tropical Semi-Evergreens are concentrated around Bonai 
between the Champaharan pass and the Kurapadi stream of 
Bhagat Pass. They are also seen in the Redhakhol region because 
of its elevation and precipitation. 


The Northern Tropical Moist Deciduous Region 

This region accounts for almost 80 per cent of the total forest 
cover in Orissa. It can be classified into two major! forest sub- 
types as per the dominant species. These are-(i) The Sal (Shorea 
robusta) dominates region north and north-east of the Brahmani. 
It is also found to the east of the Tel river and in the Sabari 
basin. The Sal is the most valuable timber of Orissa and there 
are many uses of its leaves as plates and as covering for the Fikr 
(cigarette of the Hos). Its bark is used for tanning and when 
tapped yields a resin known as Dhup (incense)., Its value as fuel 
and for the production of very high-grade charcoal cannot be 
ignored. The latest use is the seed of the Sal from which valu- 
able machine oil is extracted. The pulp makes for good manure. 
The Dendrocalamus stricts (Salia baunse) and Bamboosa arundinacea 
(Kanta baunsa) are the two dominant species which are found in 
the forests of the Eastern Ghats. They are confined to the 
Mahanadi and Rushikulya basins. Their gregarious habit allows 
little undergrowth. The Dendrocalamus strictus is used for the 
manufacture of paper pulp and house building, fencing and 
rafting material. 

The hetrogeneous deciduous zone is the meeting ground 
of the Sal and other species like Adina cardifolia (Kusum), the 
Xylia xylocarpa, the Anogeissus latifolia (Dhau) and the Machilus 
villoso. Where the principal Sal species falls far short of 50 per 
cent of the stand and gets mixed with other species we have the 
moist deciduous mixed zone. This type is dominant in Keonjhar, 
west of Deogarh, Bhuban, east of Dhenkanal, Bhubaneswar, 
Nayagarh and Paralakimedi. There is also another area in the 
form of an inverted triangle with Sonepur andAthmallik at the 
base and Phulabani at the apex. The mixed deciduous area is 
very rich as far as fuel is concerned and is widely exploited. 
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The Northern Tropical Dry Deciduous Region 

The dry deciduous type is confined to the upper Tel, Upper 
Nagavali and upper Sabari basins in the western and south- 
western parts of Orissa. Here Sal and Bamboo thin out and Teak 
predominates. This type presents a xerophylous character with 
a tendency towards the creation of savannah climax of vegeta- 
tion. It marks the extreme limit of the broad Sal belt in India. 
Economically, it is of little value. 


The Coastal Forests 

Predominance of coarse to fine-grained sand deficient in miner- 
al foods except lime, and strong salt-laden winds render plants 
wind-resistant and xerophytic. A good water-table, often within 
a few metres from the surface, and the invasion of the brackish 
tidal water during high tide compel the Rhizophora mucronata 
(Rai) to have stilt roots in the Mahanadi mouth, while others 
send up breathing roots. The dense growth of palm and coconut 
with long thin stems, deep roots and a thin crown, has adapted 
itself nicely to the severe cyclones from the Bay of Bengal 
during the pre-and post-monsoon periods. Creepers of varied 
species and canes and other minor types of trees have led to the 
description of the tidal forests of the Mahanadi mouth as the 
‘little Sunderbans’. On the Puri coast, casuarina plantation has 
met the town’s demand for fuel. It has also helped in fixing the 
sand-dunes that encroach on the cultivated land. 

In between the mangrove forest and the cultivated zone a 
narrow strip of grassland extends from Chilika lake to the 
mouth of the Mahanadi and beyond. It affords pastures for 
large bovine population. On the coastal plains, only 27.7 per 
cent of the land is under forests. Balasore is practically devoid 
of forests. ° 

To meet the forest requirements of the coastal plains, 9,539 
km? of land should be under forest cover as against the present 
3,049 km?. An afforestation scheme should be launched in the 
extensive coastal sandy belt and in the already-cut-over or burnt- 
over village forest lands. The existing forests should be pre- 
served through legislation and efficient management. 

The distribution of forests in the Eastern Ghats of Orissa is 
varied and distinctive physiographically, the forest types of the 
Eastern Ghats are different from those of the East Coastal Plains 
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of India. The altitude varies from 200 metres to 1800 metres and 
the variability of rainfall is very distinct, ranging from 800 mm 
to 2,000 mm. on an average. The rainfall is more in the sheltered 
valleys in high altitudes which are clothed with thick vegeta- 
tion. The prevailing forest types vary from Moist Deciduous 
with pockets of Evergreen forests to Secondary Dry Deciduous 
and Thorny Scrub types. In the fringe and adjoining villages, the 
density of forests varies from 0.4 to 0.8. The trees in the top 
canopy often attain a height of 24 to 30 metres conforming to 
Andhra Pradesh Quality-1 to All India Quality-III. 
The main forest types in the Eastern Ghats are: 
A. 3(b) South Indian Moist Deciduous 
3(b)/C-2 Southern Moist Mixed Deciduous 
3(b)/C-2/2 S-1 Southern Secondary Moist Mixed De- 
ciduous— mainly a degraded stage of original forests 
caused by clearance, Podu cultivation, excessive graz- 
ing and over-exploitation. 
B. S5f(a) Southern Tropical Dry Deciduous 
5(a)/C-3, Southern Tropical Dry Mixed Deciduous. 
This is a main formation covering the various slopes of the 
Eastern Ghats and is most extensively distributed, particularly 
in lower altitudes which are well protected. Due to annual fires, 
excessive grazing, over-exploitation, Podu cultivation, the origi- 
nal climax formation for this zone has been converted giving 
rise to the following main types of Dry Deciduous forests. 
5(a)/C-3/Z S.I. Secondary Dry Deciduous forests. In this 
type, we have replacement of the original crop due to continu- 
ous hacking and over exploitation by coppice growth and due 
to erosion-caused inferior growth a predominantly thorny spe- 
cies has come up. This type is mainly found in areas which are 
easily accessible. The predominant type is bamboo (Dendrocalamus 
strictus). Rainfall, altitude and soil have given rise to associa- 
tions of a single species. These are mainly classified as edaphic 
types under the main Dry Deciduous forests. 
5.(a)/C-3/E2- Boswellia forests. 
E-3-Babul forests, mainly in tank-shore areas and clayey 
soil. 
E-5- Butea forests, left-over growth of Butea monosperma. 


! Krishnamurthy, A.V.R.G.: States of Forests in Eastern Ghats. 
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E-7- Lateritic Thorn forests on eroded and lateritic soils 
with predominance of Acacias, Dodonia viscosa, Gymnosporia 
mantana, Erythrylon monogynam and stunted Diospyros melanoxylon 
and Terminalia tomentosa, etc. 

E-8- Saline alkaline Scrub Savannah which mostly exist 
beyond 1,450 metres on top of hills which are permanent grass- 
lands with no appreciable tree growth. The main species is 
Phoenix acaulis, with a sprinkling of lower zone tree species like 
Diospyros, Terminalia, Buchanania, Emblica, etc. 

E-9- This is a dry bamboo brake which consists mainly of 
Dendrocalamus strictus of alluvial deposits mainly on banks of 
streams. Dendrocalamus strictus occurs forming a brake. This is 
recognized as a distinct edaphic type along the stream banks 
which are partly inundated during high floods where we get an 
association of Mango, Jamun, Schleichera (Kusum) and Terminalia 
arjuna with pure bamboo species like Bambusa brundinaea. This 
type is prevalent all along the main stream banks and rivers in 
the forest area of the Eastern Ghats. 

6. (a) Southern Tropical Thorn forests. 

6. (a)/C-1. Southern Thorn forests. This occurs along the 
fringes of the forests affected by biotic factors with prevailing 
thorny species like Acacia, Randia, Dichrostachys, etc., along with 
Dodonea viscosa, Gymnosporia montana and Erythxylon monogynum 
and several types (DS-1) of Southern Thom Scrub forests which 
also occur due to intensive operation of biotic factors. 

In the above forest types, the main tree species are Maddi, 
Bijasal, Bojja, Gummadi, Thiruman, etc., with woody ‘climbers like 
Bauhinea vahili, Betuea superba, Acacia intsia, etc., along with 
Asparagus, Woodfordia, Tchnocarpus, etc. The Eastern Ghats is the 
home of rare species of plants like tree ferns, Cyces bedoonie and 
Vanilla whitiana. 

There are many forest types, particularly Sal forests. The 
distribution Ts 52 Sal is required to be preserved as gene-type. 
The rare species are Cycas beddonie, Red Sandars, Pterocarpus 
santalinus, Shorea talura, S. thumbaggia, Eugenia alternifolia, 
Strobilanthes flyposena, S. circarensis. These endangered species 
need to be preserved as a gene pool. Extensive plantations of 
teak, bamboo, silver oak are being raised in the Eastern Ghats 
under various schemes like River Valley Project. Afforestation 
of ex-Podu areas, sensitive watersheds of important rivers and 
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priority catchment treatments has been taken up during the last 
few decades to reduce sedimentation and silt inflow into the 
reservoirs and improving in River Valley catchment project, are 
Eucalyptus and Silver oak. 


Flora of the Eastern Ghats! 
The entire tropical and sub-tropical belt of the world is passing 
through a critical stage of civilization dominating the forests, 
involving self-destruction. India has lost about 4.5 million hect- 
ares of forests during 1950-80 and the process is still in the 
active stage of denudation in spite of legislation for the protec- 
tion of forests. The Eastern Ghats are biologically very much 
underexplored and with reference to lower groups of plants 
(Cryptogams) and several groups of insects, reptiles, birds, 
mammals, .etc. The forests are denuded because of Podu cultiva- 
tion by the tribals and the plantation programmes by the au- 
thorities are mostly monoculture type covering only one or two 
species of timber value like the teak (Tectonagrandis) or pulp 
value bamboo (Dendrocalamus strictus). In many cases, the easy 
growing Eucalyptus sp. (used for paper pulp) and Acacia 
auriculiformis (to patch up exposed forest area) are resorted to 
but this does not help the eco development of denuded areas of 
the Eastern Ghats. Even the social forestry programme has not 
yet been taken up in earnest. Under social forestry, Eucalyptus 
and a few firewood species are being introduced but it is not 
clear how the damaged forest area of the Eastern Ghats can be 
satisfactorily revived to utilise the species and ecosystem suit- 
ably so as to preserve and build up genetic diversity on the 
one hand and enable, the tribal and rural population to utilise 
selected species for firewood and timber by rotational clearing 
on the other. Hence, a positive approach to achieve the objec- 
tives of the World Conservation Strategy has to be developed 
for the proper eco-development of the Eastern Ghats. Protection 
of plant life has been utterly negelected, valuable timber 
species, orchids and several other endangered species are not 
protected. 

In Orissa, the hilly areas have very interesting flat tops 
(locally called Pats or Mulis). Mahendragiri (1,500 metres in old 


! Rao, Rolla Seshagiri: Flora of the Eastern Ghats. 
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Ganjam district), Malayagiri (1,187 metres in Dhenkanal dis- 
trict), Mankaranacha and Gandhamardan (1,150 metres and 1,100 
metres, respectively, in Keonjhar district), Meghasani (1,165 
metres in Mayurbhanj district) and four peaks with altitudes 
above 1,500 metres in old Koraput and Kalahandi districts are 
closely associated with dense humid valleys. 

The areas adjoining these hilltops Pats/ have been found to 
be very rich in vegetation, with sub-tropical and temperate 
species (some species of the lower Himalayan region) mixed 
with tropical floristic components. With good soil and higher 
rainfall (ranging from 170 cm to 300 cm) and reasonably good 
altitude along the Eastern Ghats, they form valuable ecological 
niches not only for rich germplasm of medicinal and economical 
plants but also as possible potential areas for developing into 
fruit orchards and grassy meadows for rearing cattle. 

Within a short span of 40 years, unscrupulous and heavy 
exploitation by vested interests has exposed most of the valleys 
and lower forests, as a result, the Pats/Mulis have become much 
drier. Their soil layer is being heavily eroded and changing the 
environment considerably. Now these areas are being further 
exposed as a result of mining for bauxite ore at Damanjodi. The 
same picture is seen in the Talcher area of Dhenkanal district, 
Sukinda-Daitari mining area of Gajpur district, and the Goda- 
Barbil area of Keonjhar district. In all these areas, the lush green 
forest belts have vanished. 


Problems of Eastern Ghat Forests 
Tribals and forests need to co-exist and their conservation and 
development have to go hand in hand. The proplems are: 

1) Podu cultivation in Bhuyia Pidh and Juang Pidh 
subdivisions of Keonjhar, the Padwa region of Koraput, 
Paralakhemund;i, and Phulabani district, which has resulted 

in the destruction of forests rsources as well as soil erosion. 

2) Amelioration of the lot of the local tribals and their socio- 
economic development and weaning away from Podu cul- 
tivation. 

3) Saturation planning and development of the tract, people 
and forests under an integrated plan. 

4) Afforestation of sensitive river valley catchment areas, par- 
ticularly the abandoned Podu areas and improving the 
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water yield and maintaining the water balance in the area. 

5) Taking up of cultivation of rubber, tea and coffee in the 
suitable areas, particularly in old Koraput and Keonjhar 
districts to meet the dual purpose of providing employ- 
ment to the tribals and adequate soil cover to reduce 
erosion and surface run-off. 

6) It is not out of place to mention here that inter-state migra- 
tion of tribals resulting in clearance of forests for cultiva- 
tion has become a major threat to conservation. This has to 
be contained by adequate legal machinery. 

7) Another problem in the Eastern Ghats is Jhoru cultivation 
or stream bed cultivation, which not only increase the silt 
downstream but threatens water courses by causing flash 
floods, accelerated erosion and silting up of major reser- 
voirs. 


Other Problems 


Problem of Transport 

The remoteness of the centres of forest production from the 
urban centres, warrants the provision of cheap transport facili- 
ties. Timber and bamboo, the two foremost forest products of 
Orissa, require water, rail and road transport in that order. 

Water communication in Orissa is inadequate as the rivers 
are not perennial. Hence transportation costs during the off- 
monsoon period are several times higher than during the mon- 
soon. 

As far as land transport is concerned, it is costlier than 
water transport. Rail transport in Orissa has not yet developed 
to the optimunt point. This is obvious from the fact that it is a 
State with the least kilometres of railway track in India. The 
pattern of distribution of railway lines not beneficial in respect 
of the exploitation of the forest wealth of Orissa. Two of the 
major lines touch only the fringes of the forest areas. The Raipur- 
Vizianagaram line is, however, of some benefit to the forest 
resources of the old Bolangir, Kalahandi and Koraput districts. 
The new railway lines from Titagarh to Sambalpur and the DBK 
line from Kottavalasa to Kirendul have opened up for exploita- 
tion of the vast forest wealth of old Sambalpur, Bolangir, 
Kalahandi and Koraput districts. 
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The state of road transport in Orissa is no less deplorable. 
The State has the lowest road length (7.6 km per 100 km? of 
area), and the highest number of persons per motor vehicle in 
India. Of the 2,747 km of roads of the Forest Department, only 
10 km are metalled. The rest are jeepable only during fair 
weather. This obviously is a great handicap for the proper 
utilisation of forest resources. New lines of communications are 
needed urgently. 


Labour Problem 

Absence of permanent and easy flow of labour has hindered the 
optimum exploitation of the forest resources of Orissa. As 79.2 
per cent of the people are agriculturists, the entire activity on 
the forest front comes to a standstill during the monsoons. Even 
otherwise, forestry as a prime occupation usually means a low 
standard of livelihood and implies insecurity in respect of full 
and optimum employment through out the year. Life, more- 
over, is hard amidst the trying conditions of the forest environ- 
ment. Expanding avenues of employment in the industrial sec- 
tor in Orissa have attracted the bulk of the labour force. Forest 
exploitation still requires manual labour primarily because me- 
chanical working has not yet been possible. 


Shifting Cultivation and Forest Economy 

Shifting cultivation, or Taungya, literally means hill cultivation. 
It is popularly known as ‘Rame’ by the Kondhas, ‘Bringa’ by the 
Bhuinyas in north Orissa, ‘Podu Gudia’ or ‘Dongarchas’ in the 
south, and as ‘Dedhi’ in Sambalpur. It is called ‘Taila’ in the less 
undulating lands of the old districts of Puri and Cuttack, and 
‘Gora’ or upland cultivation in Mayurbhanj, Kgonjhar and Bonai. 
All these do not vary widely from ‘Podu’ cultivation. The exact 
area affected by shifting cultivation is very difficult to deter- 
mine because of the inaccessible nature of the terrain. According 
to H. F. Mooney, the area affected is in the neighbourhood of 
34,970 km®., involving a population of slightly less than one 
million. This surely is an underestimation. There are extensive 
areas which are affected by shifting cultivation practised by the 
Juangs and Bhuinyas of Keonjhar, the Kandhas, Sauras and 
Parajas of the old districts of Ganjam, Koraput and Kalahandi. 
Bungias and Kamars of the Sonabera plateau are also engaged 
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in this kind of cultivation. In the north on a journey from 
Keonjhar to Pallahara via Telkoi and in the south from Rayagada 
to Koraput, bare hills are encountered. A trip from Jeypore to 
Vizianagaram via Padwa, Sunki and Salur Ghats reveals the 
grim realities of shifting cultivation in Orissa. 

Dissuading the tribal people from this pernicious practice 
of shifting cultivation has thus become urgent. But a judicious 
and determined programme in this respect is yet to be drwan 
up. 

The precariously low economic position of the tribal people 
is mainly due to the moneylending class, like the Panas and 
Sundhis in south Orissa and the Gours (Gundas) in the north. 
Efforts should be made to free the poor from the clutches of 
greedy moneylenders. The tribals should be encouraged to ter- 
race hillslopes and for this free gratuity or long-term interest- 
free loans should be arranged. Cottage industries, based on 
local forest product, can be a source of additional income. The 
cultivation of silk, tussar, jackfruit and honey can be extended. 
A policy of training the tribals for different jobs in the Forest 
Department like fire prevention, forest guarding or cleaning, 
should be initiated. Besides these measures, a programme of 
afforestation needs to be launched in the affected area. 


Minor Problems 

Besides the major problems enumerated above, there are many 
minor ones which can on no account be overlooked. Amongst 
these, forest fires, unauthorised felling and grazing are some of 
the important ones. The area affected by fires has been on the 
increase since 1947. After reaching the maximum in 1950-51, the 
number of fires has declined. Even so, in 1952-53 alone as many 
as 175,000 hectares of forest land were devasted in conflagra- 
tions, the loss through which in monetary terms ‘an well be 
imagined. 

Then there are natural calamities like cyclones in the coast- 
al areas of Puri, Chatrapur, Bhanjanagar and Balliguda. Fungi, 
parasites and insects of different varieties also hamper the qual- 
ity of forest products in a limited way. Wild animals cause some 
damage too. In the overall plan for the maximum utilization of 
the forests of Orissa, these factors will have to be taken into 
account. 
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Forest Industry and Employment 

An analysis of the budgetary structure of the State reveals that 
total revenue from and expenditure on forests stand third and 
seventh, respectively. They accounted for 5.4 per cent of the 
revenue and 2.7 per cent of the State’s expenditure during 1970- 
71. The same pattern has not changed much even in 1997-98. 
The entire forest products can be grouped into major and minor 
products, though their outturn does not maintain any uniform 
trend. Timber accounts for the maximum percentage of reve- 
nue, while bamboo tops the list insofar as minor produce is 
concerned. 

Forests have provided employment to only a little over 
8,500 people in timber works, wood works, saw mills, bidi 
factories, and paper mills. In the exploitation of minor forest 
products more men are absorbed than in major products. The 
paper mills are located at Brajarajnagar in the upper Mahanadi 
basin, at Chaudwar in the industrial suburbs of Cutack and at 
Rayagada in Rayagada district there are a few saw mills also. 
Undoubtedly there is ample scope for expansion of forest-based 
industries in Orissa. 

The Chaudwar paper mill gets ample supplies of bamboo 
from either bank of the Mahanadi. At low transport cost bam- 
boo rafts can be floated downstream from as far as Sonepur. 
There is scope for a few more paper mills in Orissa. Gunupur 
and Motu provide ideal sites for the setting up of such mills on 
account of the availability of cheap hydel power from the 
Machkund project, and adequate availability of raw material. 

Among cottage industries, the group manufacturing bidi 
from the Kendu leaves (Diospyros melanoxylon) tops the list as 
far as employment is concerned. Orissa produced 4.96 lakh 
quintals of Kendu leaves during 1990-91. An overwhelming 
majority of the bidi factories are concentrated in the Tel and the 
upper Mahanadi basin. 

Shellac, the chief natural plastic substance, is extracted 
from Paisa (Butea frondosa) in the Sambalpur district and the 
Bhadrak district. Kusum (Schliechers trijuga) and khair 
trees (Acacia catechu) and in Sambalpur and Koraput districts, 
also provide raw materials for this industry. The chief centres 
for the production of shellac bangles are at Jeypore, Nowrangpur 
and Umarkot towns, Thakurpeth in Kendrapara, Kathupatna 
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in Jagtsingpur, and Cuttack districts. Purnana bazaar and Pithol 
in Ganjam are the other two centres for the production of 
bangles. The.market for bangles is widespread. 

Fuel is the second greatest revenue earner among the 
forest products. Special charcoal, which is at least 33 per cent 
denser than ordinary charcoal, is prepared for export to Calcutta. 
It is economical since it is made from inferior timber and other 
waste materials. Production of charcoal briquettes is also com- 
mercially feasible because it reduces transport charges. 

There are many forest products which are not used on a 
commercial basis at present, which includes tanning materials, 
fibres, Mahula and Char seeds, catch or kath, gum resin, horn, 
ivory and wood for making toys. Production of honey can also 
be taken up as a cottage industry and can prove a good revenue 
earner. The need of seasoning and treatment units has long been 
felt, providing better prices as well as markets for the State’s 
timber resources. It is high time that this is taken up somewhere 
in the Sambalpur-Jharasuguda region because .of its growing 
importance in Orissa’s economy. 


Suggestions 

a) A single agency at the apex level with statutory powers for 
implementing the various developmental projects for de- 
velopment of forests, sericulture, agriculture, dairying, poul- 
try keeping, vegetable growing, etc., may be created for 
integrated development. 

b) The existing development plans for coffee growing, rubber 
and tea plantations of various agencies like the Forest 
Department, Forest Development Corporation, Girijan Co- 
Operative Corporation, ITDA, may be streamlined to pro- 
vide maximum benefits to tribals along with soil conserva- 
tion and economic development. 


Social Forestry *! 

During the past few decades, social forestry has gathered mo- 
mentum. Consequently large areas have been planted with trees. 
In the first phase of social forestry, 12,435 hectares were covered 
with trees. In the second phase during 1988-93, village forests 


! Director Social Forestry, Ganga Nagar, Bhubaneswar. 
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were created over 52,500 hectares, 6,500 hectares of degraded 
forest lands were reclaimed, afforestation of barren hills were 
completed over 2,750 huts, avenue plantations were created 
over 400 hectares and situational plantations over 250 hectare 
were also completed in Orissa. All these covered 7500 villages.! 
Thus forests were created over 74,835 hectares till 1993, cover- 
ing both the phases of afforestation operation. 
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VIII 


AGRICULTURE 


In Orissa the net area shown (NAS) in 1972-73, accounted for 
36.1 per cent of the total area of the State, while only 16.3 per 
cent of the NAS was being irrigated, less than one-fifth (19.4 per 
cent) of it was cultivated more than once. About 39.12 per cent 
of the total area was covered with forest and 14.98 per cent was 
unavailable for cultivation in the same year. Since then, the 
picture has changed. In 1989-90 NAS increased to 40.6 per cent 
of the total area and the area under irrigation increased to 24 
per cent of the NAS. But the area under NAS has increased at 
the expense of the marginal and sub-marginal land which was 
forested earlier. As a result, the area under forests dwindled to 
only 30.72 per cent of the total geographical area in 1991-92 as 
per satellite imagery (some claim that is even less than 11 per 
cent). The area under irrigation increased to 24.6 per cent of the 
NAS in 1989-90. The area under double/triple cropping in- 
creased by 5.1 per cent, but reliable detailed figures are lacking 
in this respect. During the past two decades, a few new crops 
have been introduced. The most important among these is wheat 
among cereals, sunflower among oilseeds, and cotton among 
fibre crops. Among the cash crops, the intrgéuction of tea and 
rubber plantations is important. These two cash crops are being 
grown in the non-traditional areas. 

The crops grown in Orissa can be broadly classified into 
cereals, pulses, oilseeds and cash crops. Orissa grows, in vary- 
ing intensity seven types of cereals, two major pulses, five types 
of oilseeds and eleven types of cash crops.! 


‘Cereals: Rice, ragi, small millets, maize, wheat, jowar, bajra. 
Pulses: Gram, tur and other pulses. 
Oilseeds: Sesamum, rape and mustard, groundnut, castor linseed and til. 
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Land use 

Land use in Orissa has undergone drastic changes during the 
past decades (1972-90). During this period, forest cover declined 
from 39.1 per cent in 1972-73, to 35.4 per cent in 1989-90, with 
respect to the total area of the State. But as per satellite imagery 
of November 1975, the forest cover was only 21.68 per cent and 
as per satellite imagery, it was 30.36 per cent in 1991-92. This 
was statéd by the Minister of Forest in the Assembly. Thus, 
there is a wide variation in the figures. But one thing is certain, 
forest cover has declined drastically from 39.1 per cent in 1972- 
73 to 30.36 per cent in 1992. 

The area under miscellaneous crops and groves not in- 
cluded in NAS (net area shown) has increased from 4 per cent 
to 5.5 per cent during 1972-90. During the same period, culti- 
vable wasteland has also increased from 2.9 per cent to 3.3 per 
cent. It is a healthy sign that the land not available for cultiva- 
tion has declined. This indicates that more and more marginal 
and sub-marginal land has been brought under cultivation. Net 
area sown, too, has increased from 36.2 per cent in 1972 to 40.6 
per cent in 1990. However, it is surprising that the total culti- 
vated land has declined from 43.2 per cent to 41.5 per cent 
during 1972-90. This appears to be far from correct since double 
cropping has increased during the past decades due to greater 
provision of irrigation. But the figures supplied by the Govern- 
ment indicated that the area under double/triple cropping has 
declined from 7 to 6.9 per cent of the total area. The cultivated 
area, too, has declined from 43.2 per cent to 41.6 per cent during 
the same period, whereas it is a fact that during the past de- 
cades the area under cultivation increased. Thus, the data base 
appears to be highly questionable. (Appendix-I} 


Landuse Changes During 1989-90 to 1992-93 

Latest figures for landuse are available for the year 1992-93 for 
10650.4 thousand hectares. Out of this 1772.9 thousand hectares 
or 16.9 per cent of the total reported areas are under forests as 
against 5511.0 thousand hectares (35.4 per cent) in 1989-90. Thus 
the forest coverage in Orissa during past four years has 


Cash crops: Jute, sugarcane, chillies, potatoe, mesta, tobacco, turmeric, cotton, 
ginger tea and rubber. 
(All the crops are arranged as per their area of cultivation.) 
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declined which is almost 1/3 in 1992-93 of its original coverage. 
This has initiated a host of problems amongst which the impor- 
tant ones are soil erosion & environmental degradation. 

There has also been a significant change in net area sown 
(NAS) both in absolute and percentile figures. The NAS has 
declined to 4650.5 thousand hectares in 1992-93 from 6321.0 
thousand hectares in 1989-90 but in terms of percentage it has 
increased to 43.6 per cent in 1992-93 from 40.6 per cent in 1989- 
90 of the total reported area. This is a clear indication that 
1670.5 thousand hectares of agricultural land has been convert- 
ed to non-agricultural uses during 1989-93. This trend should be 
haulted, failing which there will be an adverse impact on agri- 
culture in Orissa. 

The area under miscellaneous crops has also declined steep- 
ly from 5.5 per cent in 1989-90 to only 1.4 per cent in 1992-93. 
During this period the cultivable waste land has increased to 3.9 
per cent in 1992-93 from 3.3 per cent in 1989-90. This is an 
ominous sign. 

Although these are average figures for the whole state, 
there is a wide variation when considered at the level of dis- 
tricts. Mostly in the coastal districts the forest coverage is very 
low. It varies from only 0.1 per cent in Bhadrak to 1.3 per cent in 
Baleshwar, 1.4 per cent in Puri, 2.3 per cent in Jagatsingpur of 
the total reported area of the concerned districts. 

The opposite side of the coin is equally true. In the middle 
mountainous region in Deogarh district 44.6 per cent are under 
forest coverage, maximum in the state. It is followed by 
Malkangiri (36.8 per cent), Kandhamal (32.6 per cent), Angul 
(29.7 per cent), Khurda (28.7 per cent). It is significant to note 
that Koraput (undivided) which was very much densely forest- 
ed, at present has only 9.4 per cent of the reported area is 
forested. 

The reverse is true in case of NAS. Mostly coastal districts 
have above state average figures (43.9 per cent) in NAS. The 
maximum area under NAS is met with in Baleshwar (70.2 per 
cent), followed by Jagatsingpur (63.3 per cent), Kedrapada (67.9 
per cent), Jajpur (61.7 per cent) and Puri (57.7 per cent). 
Significantly all these districts are located in coastal plains. 
(Appendix-II) 
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Area and Production of Principal Crops (1993-94) 

In 1993-94 principal cereals cultivated in Orissa were paddy, 
ragi, maize and wheat, arranged as per their importance. But in 
per hectare yield wheat, rice leads followed by maize and ragi. 

Among the pulses cultivated, green gram has the mavxi- 
mum hectarage, followed by black gram & horse gram but in 
production black gram tops the list followed by green gram & 
horse gram. However, in per hectare yield, black gram leads, 
followed by horse gram & green gram. 

For oil seeds Orissa grows groundnut, til and mustard, 
arranged as per their importance. The same order of arrange- 
ment holds good in per hectare yield, maximum in groundnut 
followed by til and mustard. 

Amongst the cash crops, cultivation of sugarcane leads 
followed by potato & jute. However in production and in per 
hectare yield these crops are not comparable. (Table 8.1; Appen- 
dix-III). 

Table 8.1 
Area and Production of Principal Crops (1993-94) 
(Area in Thousand hectares & Production in Thousand Quintals) 


Crops Area Production Per hectare 


Thousand In per- Thousand In per- yield 
hectares cent Quintals cent (Quintals) 
of total of total 
Orissa Orissa 
A. Cereals 
Paddy 4469.0 96.7 6561.4? 84.3 22.08! 
Wheat 3.5 0.1 49.8 0.6 14.22 
Maize 60.6 1.3 618.1 7.9 10.20 
Ragi 86.4 1.9 549.9 * 7.2 6.36 
Total Cereals 4619.5 100.0 7779.2 100.0 1.68 
B. Pulses 
Green Gram 245.8 45.9 518.8 33.7 2.11 
Black Gram 161.2 30.1 587.3 38.1 3.64 
Horse Gram 128.4 24.0 435.0 28.2 3.39 
Total Pulse 535.4 100.0 1541.1 100.0 2.88 
(Contd.) 
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Crops Area Production Per hectare 
Thousand In per- Thousand In per- yield 
hectares cent Quintals cent (Quintals) 
of total of total 
Orissa Orissa 
C. Oil Seeds 
Til 94.9 41.5 265.6 18.1 2.80 
Groundnut 100.2 43.8 1136.7 77.6 11.34 
Mustard 33.7 14.7 63.3 4.3 1.88 
Total Oil Seeds 228.8 100.0 1465.6 100.0 6.44 
D. Cash Crops 
Potato 10.4 37.5 1140.7 -- 109.68 
Jute 3.7 13.4 48.7 -- 13.16 
Sugarcane 13.6 49.1 7799.8 ଚ- 4873.63 


Total Cash crops 27.7 100.0 8989.2 -- -- 


Source: Computed from Distrcit Statistical Hand Books Directorate of Economics & 
Statistics, Orissa, 1993 

1 Yield rate of rice is ‘dry paddy with husk’ 

2 Production of rice cleaned rice’. 


Agricultural Problems 

Apart from irrigation, floods, droughts, low yield per hectare 
and division and fragmentation of holdings are the most impor- 
tant agricultural problems of the State. 


Low Yield 

Low yield per hectare in Orissa is one of the major worries in 
agriculture. In cereal crop like rice, maize and wheat, the yield 
per hectare is lower.than that of the rest of India. The yield of 
pulses in general and jute in particular is also lower than the 
national average. In some specific cases, the yield per hectare 
instead of increasing has virtually declined in relation to India’s 
average production. This is so in the case of major cereal crop 
like rice. The per-hectare yield of rice was higher in Orissa in 
1955-56 than that of the national average but in 1970-71 it was 
lower than the national figure in holdings of less than 1.2 hect- 
ares. Orissa has continued to produce below the Indian average 
yield in jute. Efforts need to be directed immediately to step up 
the per-hectare yield of these vital crops in the State. 
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The gap in per hectare yield instead of being narrowed 
down between Orissa and the Indian average has widened from 
-163 kg in 1970 to -365 kg in 1985-86 in the case of rice, and from 
+ 113 kg to -277 kg in the case of wheat. In case of maize the gap 
has narrowed down from -295 kg to -91 kg. Thus, the condition 
is far from satisfactory in the case of these major cereals. How- 
ever, in the case of coarse cereals (jowar and bajra), Orissa has 
done much better during the same period. In the case of the first 
it was +144 kg in 1970-71, as against +333 kg in 1985-86 and -163 
kg in 1975-76 to +57 kg in 1985-86. In the case of puises, Orissa’s 
yield has continued to be lower than the national average. It 
was -59 kg in 1975-76 and -24 kg in 1985-86. Orissa has also 
continued to produce below the Indian average in the case of 
jute, which is one of the major cash crops of the coastal plains. 
Fortunately, the state has continued to fare well in the case of 
oilseeds, the output of which was +131 kg in 1970-71 and +217 
kg in 1985-86. However, in 1993-94 about after a decade, there 
has been a decline in per hectare yield in cereals (wheat, maize, 
ragi/jowar) except rice, pulses (green gram, Black gram & Horse 
gram taken together) and oilseeds (Til, Groundnut & Mustard 
taken together). This appears to be one of the major minus 
points of agriculture in Orissa but efforts need to be directed 
.immediately to step up the per hectare yield in the case of rice, 
wheat, maize, pulses, oilseeds and jute (Table 8.2). 


Table 8.2 
Yield of Crops in Orissa and India (kg. ha) 


Orissa India Variation in 
Crops Orissa compared 
1970: 1980- 1985- 1993- 1970- 1980- 1985- to India 

77 81 86 ୨୫ 71 81le ୫6 
4 ୪ ଓ “ଏ *5 $5 “5 Base 1985- 
year 86 
Rice 9୨60 1,026 1,187 2,208 1,123 1,336 1,552 -163 -365 
Wheat 1,420 1,825 1,769 1,423 1,307 1,630 2,046 +113 -277 
Maize - 972 1,055 1,020 1,279 1,159 1,146 -295 “୨1 
Jowar 610 680 ୨66 637* 466 660 ଓ633 +144 +333 
Bajra _ 680 __ 288 622 458 ଓ344 -163 +570 
Pulses 513 571 641 524 473 ୨547 5୨୨ -24 


Oilseeds 710 660 787 1,316 579 532 570 +131 +217 
Jute 750 tr _— 1,186 1,245 1,710 -436 -୨60 
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Low per hectare yield in Orissa is primarily due to the low 
consumption of fertilizers in the State. Per hectare fertilizer 
consumption was only eight kg in 1980, going up to 16 kg in 
1989-90 which was very low compared to Pondicherry (395 kg), 
Punjab (156 kg), Tamil Nadu (113 kg), Andhra Pradesh (112 kg), 
Haryana (91 kg) and U.P. (85 kg). Orissa ranked 16th from the 
top in India in 1988-89 in per hectare fertilizer consumption. The 
use went up marginally to 20 kg./hectares in 1990. 


Low Production of Rice Per Head (1996)! 

In Orissa as a whole, per capita rice production is only 213 kg. 
This is not only much below the Indian average but also much 
below the per capita production in the neighbouring states. In 
Orissa, Cuttack district has the lowest per capita production of 
rice (99 kg, 32 gm). This is also the lowest in India. Bargarh’s 
rice yield (48.3 kg) is not only equivalent to Indian average but 
also is the highest in the State. It is followed by Sonepur (368 
kg). Below the states average districts are Anugul, Cuttack, 
Dhenkanal, Gajapati, Ganjam, Jagatsingpur, Jajpur, Kendrapara, 
Khorda & Puri. Besides, Koraput, Kandhamal, Sundergarh and 
Malkangiri of hilly terrain have also lower per capita rice yield 
than states average of 213 kgs. In 1996, while per capita rice 
production is expected to go up in India, as a whole in Orissa, it 
will go down due to unprecedented drought all over the State. 
Nayagarh’s total rice production (242 kg) will be reduced to 
about half this year due to severe drought conditions. : 


Sub Division and Fragmentation of Holdings 
The unbalanced population growth and expansion of cultivated 
land on the one hand and the slow rate of development of 
industries on the other, have exerted extra pressure on agricul- 
ture. The pressure of population on agriculture increased from 
65.8 per cent in 1951 to 73.8 per cent in 1961, 79.1 per cent in 
1971 and 74.5 per cent in 1981 and thus the land got further 
fragmented. 

During the last few decades, due to the development of a 
sense of individualism, the Hindu joint family system has all 


! Source : The Samaj, 27.10.96 
274.5% of the total workers. 
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but broken down. The Mohammedan Law of Inheritance and 
the Hindu Code Bill have accentuated the situation in regard to 
the fragmentation of Holdings. Then again, Orissa being pre- 
dominantly a rice-growing State with unfenced fields, small 
plots have been preferred by the peasants. All these factors have 
accelerated the division and fragmentation of holdings in the 
State. : 

In the Tel basin, the rate of fragmentation is higher in the 
case of uneconomic holdings,’ while in the case of economic 
holdings there is a trend towards consolidation. In the plains of 
Budhabalanga in Mayurbhanj district, there is no further frag- 
mentation in both the uneconomic and economic groups of 
landowners. In the coastal plains of the Rushikulya the situation 
has deteriorated to the maximum. During the last few decades, 
numerous uneconomic holdings have been fragmented, but there 
has been a trend in favour of consolidation in the case of 
economic holdings in this region. In the coastal plains, the 
percentage of uneconomic holdings is very high compared to 
the upland regions of Orissa. In this region, 77 per cent of the 
landowners own only 12 per cent of the total area. 

Surprisinglys in Orissa,, the pressure of agricultural popu- 
lation has not adversely affected the size of the holdings.’ In the 
Keonjhar, Karanjia, Panposh, Bonaigarh and Malkangiri areas, 
although the agricultural population exceeds 90 per cent, the 
average size of the plots is above 0.4 hectares. But in the coastal 
plains although the agricultural population is much lower, 
the average size of plots is smaller than 0.08 hectare. In north 
Orissa it is 0.16 hectare and in the Rushikulya plains 0.24 
hectare. 

An area of one hectare or less is regarded as an uneconom- 
ic agricultural holding for a family of five. The isopleth for 9G 
per cent of uneconomic holdings almost covers the whole in the 
coastal plain. The percentage of uneconomic holders fall low in 
the north-north-western and western regions of Orissa. But this 
is no sign of prosperity. The soil is relatively less infertile and 
hence the average size of the farm becomes larger than in the 
coastal plains. Inequality in land onwership is quite revealing as 
less than 20 per cent of the landholders (with more than eight 


! Less than 1.2 hectares. 
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hectares) account for 60.7 per cent of the total land of the State. 
The remaining 39.3 per cent of the land was owned by more 
than 80 per cent of peasants in 1963-64. 

But this changed considerably in 1972-73 so much so that 
even holdings of 5.1 hectares or more accounted for only 6.87 
per cent of land owners account for 31.84 per cent of the total 
area. On the other hand, the percentage of uneconomic holdings 
increased to 43.30 per cent which accounted for only 11.94 per 
cent of total land. Thus, land in Orissa has been further frag- 
mented. 

Fragmentation of plots has almost reached its lowest point 
in the coastal plains. The average size there is even smaller than 
0.12 hectare. This problem is most acute in the irrigated tract of 
the Mahanadi delta and the Rushikulya plains. A closer obser- 
vation reveals that lands nearer the homestead and the lines of 
communication have been fragmented to a greater extent than 
lands away from them. 

Extreme fragmentation and paper plot distribution of hold- 
ings have resulted in a low per hectare out turn and have 
prevented mechanisation. Remedies have to be found soon for 
these ills. 

Latest district wise data on the size of the holdings is 
available for 1990-1991, when the average size of the holdings of 
Orissa as a whole was 1.34 hectares. The pattern of fragmenta- 
tion of holdings has not changed substantially since 1970-1971 
except in their sizes. The size of the holdings have become 
smaller during the past two decades. None of the 30 districts 
have average operational holdings above 2.00 hectares. The 
maximum size is in Kalahand;i district (1.94 hectares), followed 
by Koraput (1.83 kectares), Malkangiri (1.81 hectares) and 
Nuapada (1.77 hectares). All these districts are located in the 
Eastern Ghats and in the western plateau regions of the state. 
As usual, minimum average size of the operational holdings are 
found in Cuttack (0.94 hectares), Jagatsinghpur (0.94 hectares), 
preceded by Nayagarh (0.96 hectares) and Balasore (0.97 hect- 
ares). All these districts are located in the fertile and densely 
populated regions of Orissa coastal plains. 


! Agricultural census of Orissa, 1971. 
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Table 8.3 
Size of Holdings in Orissa (1990-1991) 

SLNo. Class Size (hectarvs) District 

01 Less than 1.00 Balasore, Cuttack, Gajapati, 
Jagatsinghpur 

02 1.01-1.05 Ganjam, Khorda, Puri 

03 1.06-1.10 DhenkKanal, Jajpur, Kendrapara 

04 1.11-1.35 Anugul, Keonjhar, Mayurbhanj 

05 1.36-1.50 Bhadrak, Boudh, Kondhamal, 
Sonepur 

06 1.51-2.00 Bargarh, Bolangir, Deogarh, 


Jharsuguda, Koraput, Malkangiri, 
Nabarangpur, Rayagada, 
Sambalpur, Sundergarh 
Source : Gajapati District Statistical Handbook, Ganjam, Directorate of Economics 
and Statistics, Table 1.02; 1993 


Other Agricultural Problems 

Among other agricultural problems the existing land tenure 
system, extensive rural indebtedness, lack of adequate fertiliz- 
ers, and improved seeds are worth mentioning. Considerable 
improvement has been achieved in these fields by the bold 
efforts of the Government during the last four Plan periods but 
much remains to be done. 


Crop Concentration and Diversification (old districts) 
As far as crop concentration in Orissa is concerned, rice ranks 
first in all the districts of the State. There is some diversity in the 
second-ranking crops. Jute, gram, sesame, ragi, mustard, rape 
and maize are second-ranking crops in different districts. 
Districtwise, jute ranks second in Cuttack and Balasore, gram in 
Puri and Baud, Phulabani, maize in Mayurbhanj, and mustard 
and rape in Keonjhar. In the rest of the old districts, sesame is 
the second ranking crops. 

Rice concentration is heavy in Cuttack, Puri, Balasore, 
Mayurbhanj, Keonjhar and Sambalpur districts in all other dis- 
tricts it is of a medium type!. Concentration of gram in the 


1 High concentration — uimore than 70.4% 
Medium — more than 42.6% 
Low — more than 25.5% 
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Baud, Phulabani district is of a very low type.! 

In crop diversification, Baud, Phulabani again comes into 
the picture as the district alone has ‘little diversification’, while 
all other districts are in the ‘very little’ category.? 


Agricultural Efficiency 

By taking into account the cultivation of about 25 crops? and 
their per-hectare production in 1963-64, agricultural efficiency 
in Orissa has been determined. In cereal cultivation, Cuttack, 
Ganjam, Puri, Sambalpur and Mayurbhanj are in efficiency cate- 
gory No.l. The districts are arranged as per their relative impor- 
tance. In the cultivation of pulses, Orissa does not fare well, as 
none of the districts is in efficiency category I or I. In oilseeds 
efficiency, Sambalpur district leads the State. It is in the efficien- 
cy category No.l, followed by Ganjam district which is in effi- 
ciency category No.l. Most of the districts of Orissa have oil- 
seed efficiency below the national level. Regarding cash crops, 
Cuttack and Balasore are in efficiency category No. I. 

In the aggregate, Puri and Ganjam districts stand first and 
second, respectively. They are in efficiency category No. I. They 
are followed by Cuttack and Mayurbhanj which are in the 
second category. The worst in this regard is the district of 
Sundergarh which is below the Indian level. Balasore and 
Kalahandi, being in category No. II, are also quite low. 

The agricultural efficiency index has been computed by 
taking into account 29 selected crops at the level of agricultural 
districts (ADs) of Orissa (29)*. S. S Bhatia’s formula has been 
adopted to find the efficiency for the period 1975-85. The years 
1975-76, 1978-79, 1981-82 and 1984-85 have been taken into 
account, based on which index values have been categorised as 


! Low concentration is more than 5.9. 


2 Very high diversification—Index Value — 20 
High -do- — 20.1-25.4 
Little -do- — 25.5-40.5 
Very little -do- — 40.6 and more. 


3 Sinha, B.N:~Agricultural Efficiency in India, The Geographer, Vol, XXI, 1968. 
Again reprinted in Perspectives in Agricultural Geography. Edited by Mohammed, 
Noor. Concept Publishing Company, 1992. pp 265-289. 

* Singh, D.K. & Pati, S.P:- Diagnosis of Spatio-Temporal Variation in Agricultural 
Efficiency in Orissa-A Geographical Assessment, The Eastern Geographer, Voll, 
No. 1 & 2, 1991. Page 1-16. 
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‘high’, ‘medium’, ‘low’ and very low’ efficiency by applying the 
standard deviation formula. In the base year (1975-76) six ADs 
were categorised as ‘high’, efficient, and eight as ‘medium’. Ten 
ADs quaiified as ‘low’ and five as ‘very low’ efficient districts. 
Thus, only one-fifth of the ADs belong to the ‘high’ category. 
When ‘medium’ efficient districts are clubbed together their 
number is less than 50 per cent of the total ADs. After a decade 
of planning in 1985-86 ‘high’ Ads have increased to seven but 
the ‘medium’ category has declined to five ADs from eight in 
1975-76. Thus, only 12 Ads came under the ‘low’ and ‘very low’ 
categories in 1985-86. The conclusion is that agricultural effi- 
ciency declined in 1985-86 compared to 1975-76. 

Most of the ‘high’ Ads in 1985-86 were concentrated in the 
irrigated tracts of the State. These were Sambalpur, Bargarh, 
Cuttack, Jeypore, Baripada and Bhadrak. All the ‘very low’ Ads 
were located in inhospitable terrain. These districts were 
Berhampur, Kendujhar, Sundergarh, Balangir, Khariar and 
Baleshwar. The last Ad, although located in the Coastal Plains, 
were devoid of any major irrigation projects. 

Table 8.4 
Agricultural Efficiency (1975-85) 


. No. of Agricultural districts 
Degree of efficiency 


1975-76 1985-86 Change. during 
“4 “4 1975-85 
High 6 7 +1 
Medium 8 5 » -2 
Low 10 11 +1 
Very Low 5 6 +1 
Total 29 24 ± 


During 1975-85, the efficiency index level declined to the 
maximum extent in Aska (-29.73), followed by Puri (-24.41), and 
Berhampur (-19.09) whereas maximum gain in efficiency index 
level was recorded in Bhadrak (+26.82), Baripada (+20.11), and 
Cuttack (18.78). In all these ADs, provisions of irrigation during 
1975-85 played a major role in increasing agricultural efficiency 
(Table 8.4). 


~~ 
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Table 8.5 
Agricultural Efficiency in Orissa 
Agricultral Index Value 
District/ 
Efficiency 1975-76. 1978-79 1981-82 1984-85 Net 
Change 
1975-85 
Kendrapara 122.86(H) 131.81(H) 91.33(L) 107.73(M) -15.13 
Aska 119.93(H) 115.10(H) 113.70(H) 90.23(L) -29.73 
Sambalpur 117.77(H) 106.87(M) 109.41(H) 126.52(H) +8.75 
Nawarangpur 116.31(H) 110.56(M) 109.53(H) 98.05(L) -18.26 
Puri 116.17(H) 101.70(M) 107.41(M) 91.76(L) -24.41 
Paralakhemudi 114.47(H) 110.13(M) 97.92(L) 117.78(H) +3.31 
Bargarh 111.57(M) 104.86(M) 119.73(H) 116.40(H) +4.83 
Khorda 106.57(M) 105.03(M) 88.19(VL) 104.08(M) -2.49 
Berhampur 105.79(M) 115.5(H) 100.62(M) 8୫6.70(VL) “19.09 
Cuttack 105.42(M) 110.24(M) 109.94(H) 124.20(H) +18.78 
Jeypore 104.80(M) 99.19(L) 101.68(M) 117.19(H) +12.39 
Athgarh 103.28(M) 78.48(VL) 87.90(VL) 108.03(M) +4.75 
Jajpur 103.15(M) 108.61(M) 94.53(L) 100.58(M) -2.57 
Rayagada 103.13(M) 100.16(L) 98.25(L) 102.85(M) -0.28 
Kuchinda 100.29(L) 96.44(L) 9୨.82(M) ୨3.76(M) -6.53 
Sonepur 99.80(L) 93.63(L) ଓ୨୫8.64(1) ୨୫8.20(L) -1.60 
Koraput 99.05(L) 99.74(L) 95.62(L) 97.73(L) -1.32 
Phulabani 98.40(L) 94.57(L) 103.82(M) ଓ୨୦.68(L) -7.72 
Dhenkanal 96.42(L) 104.60(M) 110.90(H) 94.98(L) -1.44 
Angul 95.91(L) 103.23(M) 98.19(L) 89.63(L) 6.28 
Bhawanipatna 95.54(L) &୫83.77(VL) 89.66(VL) 95.86(L) -0.32 
Baripada 94.24(L) 97.83(L) 102.18(M) 114.35(H) +20.11 
Karanjia 93.98(L) 104.60(M) 93.52(L) 86.99(VL) -6.39 
Kendujhar 93.25(L) ଓ84.64(VL) 84.29(VL) 84.74(VL) -8.96 
Sundergarh 88.31(VL) 88.04(VL) 84.06(VL) 82.36(VL) -5.95 
Balangir +87.72(VL) 84.31(VL) 94.84(L) 84.78(VL) -2.93 
Bhadrak 86.47(VL) 99.98(L) 93.97(L) 113.29(H) +26.82 
Khariar 83.00(VL) 83.11(VL) 88.92(VL) 79.88(VL) -3.82 
Baleshwar 80.85(VL) 97.10(L) 9୨3.01(L) ୫4.69(VL) ଏ+3.୫84 
Foodgrains 


‘Foodgrains’ include cereals, millets and pulses. The production 
of foodgrains increased from 2.43 million tonnes in 1955-56 to 
6.97 million tonnes in 1985-86 in Orissa. The yield of foodgrains 
was only 990 kg per hectare as against the Indian average of 
1184 kg per hectare in 1985-86. Thus, Orissa’s yield was lower 
than the national average. 
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The production of cereals increased from 2.16 million tonnes 
in 1955-56 to 5.87 million tonnes in 1985-86, thereby recording 
an increase of 271.9 per cent over the base year. Among cereals, 
the most important crop was rice as it accounted for 89.06 per 
cent of the total cereals in 1985-86. It was followed by ragi, 
maize, wheat, small millets and bajra. All these, except wheat, 
are coarse cereals and belong to hardier crops which are mostly 
cultivated in the Middle Mountainous and Rolling Uplands and 
Plateaus of Orissa whereas rice is confined to the Coastal Plains, 
the river valleys and Hirakud Command, areas where alluvial 
soil is found. The growth of cereals has not been uniform during 
1955-86. Among cereals, wheat, which has recently been intro- 
duced to the cropping pattern of Orissa, has witnessed a phe- 
nomenal increase (3300 per cent), followed by maize (1740 per 
cent), jowar (1133.3 per cent), ragi (907.7 per cent), small millets 
(741.7 per cent), bajra (500 per cent) and rice (268.3 per cent). 
Rice although it is the major cereal, has witnessed a growth rate 
of 268.3 per cent, which is even lower than the total growth rate 
of cereals (271.9 per cent) of Orissa during the period. 

Maximum yield of cereals, per hectare has been recorded 
in wheat (1,769 kg), followed by rice (1,187 kg), maize (1,055 
kg), jowar (966 kg), bajra (914 kg) and ragi (837 kg). Thus, in 
both production and productivity, coarse cereals are of major 
importance in Orissa. 


Rice 

As stated earlier, among the cereals rice is the most dominant 
crop, occupying 4,191,000 hectares or 80.9 per cent of the total 
area under cereals in 1980-81 as against 94.4 per cent in 1965-66. 
Rice production amounted to 4,301,000 tonnes or 84.5 per cent 
of the total cereal production in Orissa as against 96.2 per cent 
in 1965-66. In 1985-86, rice production was 5.2 million tonnes 
which was 89.1 per cent of the total cereal production in the 
State. Thus, the importance of rice declined in 1985-86 com- 
pared to 1965-66 as during these two decades other coarse 
cereals and wheat have gained momentum under the dry farm- 
ing drive. In 1980-81, Orissa’s total rice area was only 1.04 per 
cent of the rice land in the country and it produced only 0.80 
per cent of the total rice in India. It ranked fourth in rice 
cultivation and third in rice production being next only to West 
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Bengal and Bihar. Traditionally Orissa is regarded as being a 
rice surplus State, not because of high yield per hectare but 
largely because of low pressure of population and low per 
capita consumption due to general poverty of the people. The 
yield of rice per hectare is much lower than that of Punjab, 
Haryana, Karnataka, Andhra Pradesh, Tamil Nadu, Kerala and 
Maharashtra. Orissa ranked only 16th among the rice producing 
States in per hectare yield. When production of rice is consid- 
ered spatially, old Cuttack district leads with 15.1 per cent of 
the total rice production of Orissa. It is followed by Puri (12.3 
per cent), Sambalpur (12.3 per cent), Ganjam (11.9 per cent) and 
Baleshwar (9.0 per cent). Thus, all the four coastal districts and 
Sambalpur in the Rolling Uplands are the first five rice produc- 
ing districts in the State. The least rice producing districts are 
Phulabani (2.9 per cent), preceded by Sundargarh (2.9 per cent). 
Both these districts are located in the Middle Mountainous 
region of Orissa. 

While we consider the intensity of rice cultivation, 
Baleshwar leads since rice accounts for 91.0 per cent of the total 
foodgrains of the district. It is followed by Sambalpur (88.3 per 
cent), Mayurbhanj (84.1 per cent) and Balangir (83.9 per cent). 
The district of Kalahandi has the least dominance of rice pro- 
duction and accounts for only 54.4 per cent of total foodgrains. 
It is preceded by Korapur (57.3 per cent), and Dhenkanal (67.7 
per cent). In all these three districts, other cereals dominate as 
they are located in hilly terrain where conditions for rice culti- 
vation are not suitable. 

The old districts of Cuttack, Sambalpur, Puri, Ganjam and 
Baleshwar are important for rice cultivation in this order. Rice 
cultivation is mostly confined to the alluvial coastal plains and 
river valleys below the 305 metre contour line because of ideal 
topographical and soil conditions. 

A large variety of paddy is grown under varying geo- 
graphical conditions. The winter paddy Sarada is the kharif 
crop. It is mainly suitable for lowlands and is grown best when 
subjected to flooding or irrigation. The coastal plains and the 
irrigated tracts under the command of the Hirakud and the 
Rushikulya irrigation systems are best suited for Sarada rice 
cultivation. The autumn paddy, Biali thrives well in slightly 
higher lands which remain free from annual inundation. The 
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summer paddy Dalua requires reclaimed marshy plots. It may 
be subjected to constant flooding, or may be grown in the low- 
lying lagoon areas of the Puri coast. Besides, a large variety of 
improved seeds have been introduced for specific environmen- 
tal requirements. The most important recent introductions are 
Taichung native, and L.R.-8 ‘wonder rice’, which are giving 
excellent results. Jaya and Padma are other important strains!. 

The cultivation and production of rice has increased con- 
siderably since the First Plan period. The area under rice went 
up from 3.72 million hectares in 1953-54 to 4.51 million hectares 
in 1970-71. The production increased from 2.24 million tonnes to 
4.34 million tonnes during the same period. Thus, the produc- 
tion increased faster (32.11 per cent) than the area (5.87 per cent) 
due to the adoption of better techniques of cultivation and use 
of improved seeds and fertilizers. Apart from rice, other cereals 
like ragi, small millets, maize? wheat’ jowar' and bajra are also 
cultivated in Orissa. Improved varieties of the above cereals 
have also been introduced in Orissa. 

When area, production and yield of rice were taken into 
account in 1985-86, it was revealed that Sambalpur with 562,000 
hectares of rice land stood first. It was followed by Cuttack, 
Baleshwar and Puri. In production of rice, the picture changes 
marginally. Sambalpur with 696,000 tonnes led and it was fol- 
lowed by Cuttack, Puri, Ganjam and Koraput. In per hectare 
yield, it was peculiar that Ganjam with 1,690 kg per hectare 
ranked first. It was followed by Phulbani (1,402 kg), Koraput 
(1,376 kg), Puri (1,357 kg), Sambalpur (1,238 kg) and Balangir 
(1,199 kg). Thus, in productivity the coastal districts of Cuttack 
and Baleshwar were far behind the other inland districts. The 
district of Sundergarh had the lowest yield of: rice preceded by 
Kendujhar, Baleshwar and Kalahandi (Table 8.7). 

Orissa’s rice yield per hectare was only 543 kg per hectare 
in 1955-56. This increased to 766 kg per hectare in 1965-66 only 
to increase to 968 kg in 1975-76. By 1985-86, the State could 
produce 1,187 kg per hectare which was a more than twofold 
increase in yield as compared to 1955-56. 


! Flood-resistant varieties--F.R.13.A; F.R.43-B 

2 Maize~—-Ganga-101, Ambar comp, jowahar comp. 
3 Wheat--Sarbati—Sonora, Kalyan Sona 

4 Jowar-CSH-1, CSH-2, Swama. 
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Pulses 

Gram!, tur and arhar are the major pulses grown in Orissa. 
Apart from these a host of other minor pulses are also cultivat- 
ed. The pulses can be broadly divided into khariff and rabi crops. 
Mostly, pulses are harvested when climatic and soil conditions 
are favourable. Irrigated tracts like the Mahanadi delta, the 
Rushikulya plains and the Hirakud and Badimula regions are 
the prominent pulse growing areas of Orissa. The area and 
production of pulses have varied considerably since the First 
Plan period. In 1953-54, pulses were cultivated on 436,000 hect- 
ares as against 772,000 hectares in 1963-64, 845,000 hectares in 
1970-71 and 1726,000 hectares in 1980-81. The production was 
314,000 tonnes in 1965-66, 488,800 tonnes in 1972-73 and 880,000 
tonnes in 1980-81. Thus, the per hectare yield was as low as 314 
kg in 1965-66 as against 510 kg in 1980-81. The first three 
districts in the production of pulses were Cuttack, Puri and 
Kalahandi. The other important pulse growing districts were 
Koraput, Dhenkanal, Balangir and Sambalpur. 

By 1989-90, the most important pulse-growing district was 
Cuttack which produced 17.4 per cent of the total pulses in the 
State. It was followed by Kalahandi (15.8 per cent), Dhenkanal 
(11.9 per cent), Koraput, (10.3 per cent), and Sambalpur (7.6 per 
cent). Thus, with the singular exception of Cuttack district, all 
other four leading pulse producing districts are located either in 
the Middle Mountainous region or in the Rolling Upland re- 
gions of western Orissa. This is primarily because edaphic and 
climatic conditions are favourable for the cultivation of pulses, 
This applies more particularly for the ‘minor pulses’ rather than 
gram cultivation (green gram and black gram) for which the 
coastal plains are more suitable than the interior of Orissa. 


! Green gram, black gram, horse gram etc. 
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Table 8.7 
Agricultural Productivity in Orissa 1989-90 and 1993-94 
Crops Area (000 hec) Production Yield Qtls/hects 


(000 tonnes) 
1989-90 19୨3-94 1989-90 1993-94 1989-90 1993-94 


Rice 4391 4556 6284 6617 143 145 


Total Cereals 4958 4799 6857 6792 138 142 
Total Pulses 2013 951 1117 409 47 43 

Total Oilseed 1127 489 866 273 77 56 

Jute 30 4 295 27 983 675 
Total Fibres 85 55 585 311 688 565 
Total Vegetable 763 851 6292 7041 825 827 
Sugar cane 48 13 3325 781 6928 ୦6008 
Tobacco 15 10 7 6 6 6 

Total 

Condiments 168 172 209 209 124 122 


Source: Statistical Abstract of Orissa, 1996 
Directorate of Economics & statistics, Orissa, pp. 38-51. 


Oilseeds 

Sesamum, groundnut, mustard, castor and linseed are the prin- 
cipal oilseeds grown in Orissa. Like pulses, oilseeds are also 
categorised as kharif and rabi crops as per their season of growth. 
Primarily, rabi oilseeds dominate. They are grown as a second 
crop after the cereals are harvested. Their conditions of growth 
are almost similar to those of pulses. Hence, there is a degree of 
competition between pulses and oilseeds. Among the oilseeds, 
groundnut and castor are the hardier crops and are grown in 
marginal and sub-marginal lands. 

As per the coverage, sesamum was, the most important 
oilseed in Orissa but according to production, groundnut stood 
first. Orissa grew 126,000 tonnes of oilseeds on 262,000 hectares 
in 1963-64, which increased to 265,500 tonnes and 369,600 hect- 
ares, respectively, in 1972-73. The State was the tenth oilseed- 
grower in the country in 1963-64. 

The growth in production of oilseeds is higher than that of 
growth in area. This has been achieved by increased productiv- 
ity. 

The old district of Kalahandi was first in oilseed cultivation. 
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It was followed by the districts of Bolangir, Sambalpur, 
Dhenkanal and Ganjam. All these are located in a less hospi- 
table terrain compared to the coastal tracts. 

Coconut is mostly confined to the coastal plains because of 
the high salinity of the soil. Unlike Kerala, in Orissa coconut is 
primarily grown as a fruit crop. Except coconut, all other oil- 
seeds are seasonal in character. 

Oilseed production in Orissa increased to 866,400 tonnes 
in 1989-90 from only 718,000 tonnes in 1972-73, thus recording a 
growth of 20.1 per cent over the base year, which is not a 
satisfactory growth. In 1990, groundnut dominated in the field 
of production by accounting for 53.3 per cent of the total oil- 
seeds production in Orissa. It was followed by til (sesamum) 
and mustard whereas in 1972-73 groundnut was followed by 
castor, sunflower and til (seasamum). Thus, sesamum has done 
well during 1972-90 compared to other oilseeds. 

When spatial distribution of oilseeds production is consid- 
ered district-wise, old Cuttack leads with 18.1 per cent of the 
total oilseeds production in Orissa. It is followed by Koraput 
(12.9 per cent), Dhenakanal (12.2 per cent), Sambalpur (11.9 per 
cent) and Ganjam (9.8 per cent). Thus, except Cuttack district, 
all the other major oilseeds producing districts are located ei- 
ther in the Middle Mountainous or Rolling Uplands of Orissa, 
where the edaphic and climatic conditions are favourable. While 
Dhenkanal is the leading til producing district, Baleshwar leads 
in mustard and Cuttack in groundnut production.! 

The growth in oilseeds production is not because of higher 
productivity but because larger areas have been brought under 
cultivation during the past three decades. This becomes evident 
when we analyse the figures for the area under cultivation, 
production and yield of oilseeds during 1955-56 to 1985-86. 
During this period, while the area registered a growth rate of 
470 per cent, yield increased by only 249.8 per cent. But the total 
production went up by 1,177.2 per cent. Thus, efforts should be 
made to step up yield rather than extension of the area under 
oilseeds. 


! For area & production in 1993-94. Please refer Appendix-III. 
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Table 8.8 
Production of Oilseeds in Orissa 


Year Area Production Yield 
(‘000 hectares) (‘000 tonnes) (kg per hectare) 


1955-56 210 66 315 
1965-66 314 128 488 
1975-76 496 310 620 
1985-86 987 777 787 
1993-94 229 1466 641 
Within % of 1955-56 9.0 112.7 103.4 
Cash Crops 


Cash crops were cultivated on 591,224 hectares in 1972-73 and 
the total production was 3,343,691 tonnes. Among cash crops, 
fibre crops are specially important. 

Jute accounts for the maximum area and turn out among 
all the cash crops. Orissa is the fourth largest producer of jute 
after West Bengal, Bihar and Assam. It produces 7.6 per cent of 
the total jute produced in India. Jute gained importance in the 
deltaic plains only after Independence, when India lost a sub- 
stantial part of its jute growing area to the then East Pakistan. 
Since then, its cultivation has increased phenomenally from 
17,200 hectares in 1948-49 to 349,600 hectares in 1953-54. In 
1963-64, however, the jute growing area declined to only 58,000 
hectares, and further to 41,600 hectares in 1972-73. This was 
because of the high prices of rice compared to jute. Much of the 
land which was under jute cultivation during 1953-54 was di- 
verted back to rice cultivation. But production went up from 
208,000 tonnes in 1965-66 to 328,000 in 1970-71 and 381,501 
tonnes in 1972-73. Rice and jute, compete with each other as 
they require almost similar soil and climatic conditions. Cultiva- 
tion of jute is primarily confined to the coastal plains of old 
Cuttack, Balasore and Puri districts. 

A considerable amount of Mesta is also cultivated. It dom- 
inates in the districts of Cuttack, Ganjam and Balangir. In 
Koraput district, the refugees of the DDA are cultivating it very 
widely. It is a recent introduction to the cropping pattern of 
Koraput district.’ 


! For details for 1993-94 after Appendix-III 
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Sugarcane is the second most important cash crop in Orissa 
in area as well as production. Jt is grown in irrigated areas. 
Orissa stands eighth in sugarcane production in India. A con- 
siderable amount of cultivation occurs in old Cuttack, Sambalpur, 
Balangir, Kalahandi and Puri districts. Orissa also produces a 
small quantity of tobacco. 

In cash crop production, Cuttack district tops the list. It 
produced cash crops which account for 48.4 per cent of the total 
value of cash crops in Orissa. This district is followed by Balasore, 
Koraput and Bolangir. Sundergarh stands at the bottom in this 
respect. 


New Cash Crops 

Among the new cash crops, the most important is cashew which 
has been planted extensively in the low level latiritic plateaus at 
the foothills of the Eastern Ghats. These cashew plantations are 
mostly confined to old Cuttack, Puri and Ganjam districts. The 
Cashew Plantation Board is responsible for the development of 
cashew cultivation in the State. Cashew is also being planted on 
the sand-dunes on the entire coastal belt. This is because of the 
suitable edaphic and climatic conditions in these areas. On the 
degraded and deforested hills of the Eastern Ghats, cashew is 
planted, to check soil erosion. As a result, of late Orissa is 
earning a lot of foreign exchange by exporting cashew through 
Paradeep. 


Rubber Plantations 

To protect the degraded hill slopes of Eastern Ghats, rubber 
plantations have been taken up by Rubber Board. Bright pros- 
pect for the growth and development of natural rubber exist in 
the northern districts of Orissa~Mayurbhanj, Kendujhar and 
Baleshwar due to favourable agro-climatic conditions. A ready 
market is available in Baleshwar. Orissa is a non-traditional area 
for rubber plantations. Inland hill areas of Cuttack, Puri, Ganjam 
and Dhenkanal districts have agro-climatic conditions suitable 
for rubber cultivation. About six decades ago in the early thir- 
ties, the Maharaja of Mayurbhanj had planted rubber in the 
Similipal region. But the plantation perished due to lack of 
proper maintenance. Trial production of rubber has been suc- 
cessful at Aiginia near Bhubaneswar, at Nilgiri in.old Baleshwar 
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district and at Chhenadhua near Baripada. Extensive cultivation 
has also been undertaken in the hills of Koraput and Phulabani 
to provide employment to tribals. 


Cotton Cultivation 

To feed 12 spinning mills, Orissa needs 200,000 bales of cotton 
annually of which only five per cent is grown in the State. Now 
cotton cultivation has been taken up extensively in old Koraput, 
Balangir and Kalahandi districts where suitable soil and climatic 
conditions are found. Sea island cotton can be grown -in the 
Ballipal region of Baleshwar district. 


Tea 

The Tea Board has successfully experimented the cultivation of 
tea in the Eastern Ghats. In the Telkoi region of Kendujhar 
district, tea is being grown and it was auctioned for the first 
time at Rourkela in 1990. In the mountainous region of Phulbani 
and Koraput, tea cultivation has been experimented for provid- 
ing. employment to the tribals. 


Coffee 

Cultivation of coffee in degraded forest lands of Eastern Ghats, 
has been introduced. Maximum area (576 hectare) has been 
cultivated in Koraput district in 1955-56, followed by Kalhandi 
(300 hectare) Malkangiri (222 hectare), Rayagada (171 hectare), 
G. Udayagiri and Balliguda areas of Kanohanthal district (77 
hectare) and (50 hectare). In other scattered areas, 150 hectare 
are for coffee cultivation. Then in all, coffee is cultivated in about 
1500 hectare in Orissa. This area will increase in near future.! 


Agricultural Index 

The agricultural index is one of the tools by which agricultural 
achievements can be measured. This index has been computed 
with 1960-61 as the base year for the decade ending 1970-71. 
During this period, the produciton index of all crops went up to 
144.3 as against 282.8 for non-food grain crops and 127.5 for 
food grains crops. Thus, between non-food crops and food 
crops, the former has achieved more than two times better 


! The Satharj 30.12.96. 
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results. Again, among non-food crops, oilseeds have fared bet- 
ter than fibre crops like jute. The annual growth rate of oilseeds 
is 24.0 as against only 13.7 for jute. Among foodgrains, pulses 
have almost achieved twice the growth rate (21.5 per annum) of 
say, rice (11.6). Index value. 

The index figure for area under all crops has reached 
131.2, while the figure for non-food crops is 141.4 and for 
foodgrains 130.5. Thus, the expansion of area under non- 
foodgrain crops is faster than that under food crops. This is 
mainly because all the available space for foodgrains was used 
by 1960-61 and the scope for expansion was limited whereas for 
non-food crops the case was not so. These non-food crops could 
be cultivated on marginal and sub-marginal lands. The index 
for area under rice had the least growth rate (119.2) during the 
period under review, since all available land for rice cultivation’ 
had been brought under the plough long before. Pulses scored 
the maximum growth in index values among total foodgrains. 

As a result of all this, maximum index in productivity has 
been achieved in the case of non-foodgrains (200.0). This is 
nearly double that of all crops, which is 100.0. In fact, by 1970-71 
total foodgrains production suffered a decline (97.7). Rice scored 
the least growth production declining to 97.7 in 1970-71 from 
100.0 in 1960-61. 


Table 8.9 
Index Number of Agriculture Production 
Base (Triennium ending 1981-82) 


Crops 1988-89 | 1992-93 
A. Food Grains 139.7 138.9 
(a) Total cereals 140.8 138.5 
Rice 143.5 146.0 
(b) Total Pulses 134.2 127.6 
B. Non Food Grains 153.5 „56.0 
(a) Oil Seeds 193.7 37.2 
(8) Fibres 48.5 50.2 
Jute 86.4 19.2 
Mesta 113.2 102.0 
C. Sugar Cane 105.5 24.9 
D. Tobacco 68.0 107.6 
E. Potato 173.6 187.8 
All Crops 142.1 124.4 


Source: Statistical Abstract of Orissa, 1996. 
Directorate of Econuinics & Statistics 1996, Page-60. 
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Thus productivity of an important crop like rice, instead of 
increasing, has declined. As a result, Orissa has become a net 
deficit State from a surplus State as regards to rice. 


Agricultural Zones 

On the basis of distribution of individual crops, 31 agricultural 

zones have been worked out. These are: 

1) The Baripada plain to the east of Budhabalanga. It is dom- 
inated by the sugarcane cultivation. 

2) The south Balasore plain. It is dominated by cereals. 

3) The southern valley of the Baitarani. This is mainly a 
sugarcane cultivation area. 

4) The Panposh plateau which is dominated by pulses. 

5,6) These zones cover the entire Mahanadi, Brahmani and 
southern portions of the Baitarani deltas. This is the most 
important agricultural region and two distinct zones can 
be worked out. Throughout the zone, pulses are etensively 
cultivated. In the core, sugarcane, jute, oilseeds and other 
cereals are widely grown. 

7) This region is solely dominiated by oilseeds and is located 
on the eastern bank of the Brahmani river. 

8, 9) These zones are found in the middle and lower Brahmani 
valley. They are dominated by pulses. In the core of this 
region cotton and sugarcane are extensively cultivated. 
Pulses, sugarcane and cotton are the principal crops. 

10) This zone dominated by sugarcane is located in the 
Mahanad;i valley and is confined to the Dhenkanal plains. 

11) In the Nayagarh region oilseeds are the principal crop. 

12) The Upper Mahanadi valley is dominated by pulses. 

13, 14) These zones located in the hilly terrain of the Udayagiri 
and Phulabani regions, almost overlap each other and are 
dominated by pulses and oilseeds. 

15, 16) The Rushikulya plain is the second most important 
agricultural region in Orissa. It is dominated by pulses. 
The predominance of cereals in the upper plains has made 
it possible for another zone to be carved out. 

17, 18) The Vamsadhara valley is a region dominiated by 
sugarcane cultivation. Rayagada stands at the centre of 
this zone. Oilseeds are also widely cultivated to the east of 
the Vamsadhara and thus a separate region is formed. 
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19) This small region in the upper reaches of the Nagavali is 
dominated by sugarcane cultivation. 

20) This is a hilly region almost the same size as the former 
but is principally a cereal area. 

21, 22) The Nowrangpur palteau is mainly a region of pulses. 
Towards the southern part of this area, however, sugar- 
cane dominates. So a separate region is worked out with 
pulses and sugarcane. 

24, 25, 26) The rolling uplands of Balangir-Titlagarh-Patnagarh 
and Bhawanipatna are dominated by cereals. 

27) The Sonepur plain is dominated by sugarcane cultivation. 

28, 29, 30) The Sambalpur and Bargarh rolling uplands, are 
dominated by pulses. This is the third important region so 
far as the cultivation of crops is concerned. In the northern 
part of this region sugarcane, and in the south oilseeds 
dominate. 

31) This region covers the rolling uplands of the Ib basin and 
the Panposh rolling uplands of the Brahmani. Pulses are 
the principal crops here. i 
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IX 


IRRIGATION 


In a State like Orissa where 91.60 per cent of the population 
lives in villages, 79.1 per cent of workers are intimately connect- 
ed with agriculture and where agriculture is a gamble because 
of the monsoons, irrigation is a necessity. The uncertainity of 
monsoons, their maldistribution, and great variation in the 
amount of annual precipitation have forced the people and the 
Government to make provisions for artificial irrigation to pre- 
vent frequent crop failures. Even during a good rainy season, 
which itself is short, the rainfall is so erratic that the standing 
crops do not get water at the time when they require it most. 
The harvest, thus, falls far short of expectations, to the great 
disappointment of the rural community. With an increase in 
population and a decrease in land productivity, the need for 
developing and stabilising irrigational facilities has become even 
greater than before. It can be said that irrigation holds the key to 
agricultural prosperity in Orissa. 

In more than 50 per cent of the total surface area of the 
State, 80-90 per cent of the total annual precipitation is received 
only within 30-33 per cent of the total number of days of the 
year. The rest of the year remains almost dry. In the middle and 
upper catchment basins of the rivers of Orissa and in the 
Mahanadi delta, on an average, more than 80 per cent of the 
rain is received from the monsoons. In the plains, the percent- 
age varies from 60 to 70. Hence the need for irrigation is greater 
in the case of the former region than in the case of the latter. 
More than 90 per cent of the total annual rain is received in the 
Nowrangpur area of old Koraput district during the monsoons. 
Thus, from the standpoint of precipitation, irrigation is a dire 
necessity in the middle and upper reaches of rivers. Again, the 
hilly regions are a component of the undulating Gondwana 
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topography and are composed of hard Archaean rocks. This 
factor reduces soil porosity almost to a minimum and acceler- 
ates the average surface run-off. The curve for average moisture 
content of the soil tends to have a downward tendency from the 
coastal plains to the inland regions of Orissa. The slopes are 
steeper in the rainward eastern side of the Ghats. All these have 
contributed to the high percentage of surface run-off. Thus, 
irrigation is an urgent necessity for 60-70 per cent of the days of 
the year over half the area of the State. In Orissa, out of net 
sown area of 4.65 million hectares, 3.63 million hectares have 
been brought under irrigation in 1992-93. This works out to 67.3 
per cent of the NAS of the State. 

Irrigation is of two types: flow and lift. Flow irrigation 
includes canals, whereas lift irrigation comprises tanks, wells 
and tube-well irrigation. The greater part of the area is irrigated 
by flow or gravity canal irrigation. 

An analysis reveals that irrigation potential in Orissa has 
increased from only 0.60 million hectares in 1972-73 to 1.17 
million hectares at the end of 1983-84 and 3.05 million hectares 
in 1992-93, thereby registering an increase of 421.6 per cent 
during the past two decades. This increase, though it appears 
substantial, is far from being adequate. Further, all types of 
irrigation have not registered same rate of increase. The maxi- 
mum increase has been achieved in the field of minor irrigation. 
The least is in the case of major and medium irrigation. This is 
mainly because minor irrigation projects have been given high 
priority as they take less time to complete, less investment and 
can be done with local know-how. 


Picture in 1989-90 Po 

The irrigation potential created at the end of the Seventh Plan 
(1989-90) in Orissa was 1.55 million hectares which was 24.6 per 
cent of the total net area sown (NAS) of the State. Of this, major 
and medium irrigation projects contributed 59.7 per cent, minor 
flow irrigation 24.2 per cent. The balance 16.1 per cent was 
contributed by minor lift irrigation. Thus, major and medium 
irrigation projects played a major role in irrigation in,1989-90. 


Picture by 1992-93 
By 1992-93 about 46.0 per cent of the total irrigated land were 
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served by major and medium irrigation, 12.5 per cent by minor 
irrigation, 15.1 per cent by minor lift irrigation and the balance 
of 26.4 per cent were irrigated by other sources (Table 9.1). 
Thus, by 1992-93 the percentage contribution of major & medi- 
um schemes has declined from 59.7 per cent in 1989-90 to 46.0 
per cent in 1992-93. During this period minor flow and minor 
lift irrigation wére irrigating 27.6 per cent and balance 26.4 per 
cent was irrigated from other sources. Thus importance of mi- 
nor irrigation has gained ground during past three years as they 
combinedly contributed 54.0 per cent of irrigation potential in 
1992-93 compared to only 40.3 per cent at the end of 1989-90 of 
Table 9.1. 


Table 9.1 
Changing Irrigation Pattern (1989-93) in Percentage 


Type of irrigation 1989-90 1992-93 
Major & Medium 59.7 46.0 
Minor flow irrigation 24.2 12.5 
Minor lift irrigation 16.1 15.1 
Other sources - 26.4 
Total 100.0 100.0 


When irrigation is considered district-wise, maximum area was 
irrigated in Ganjam (277.0 thousand hectares), followed by Puri 
(249.9 thousand hectares), Bargarh (222.5 thousand hectares), 
Kendrapara (174.8 thousand hectares) and Baleshwar (154.1 thou- 
sand hectares). All these are coastal districts except Bargarh 
which is located in the Hirakud command area. The least irri- 
gated district was Jharsuguda (19.9 thousand hectare), preceded 
by Deogarh (24.1 thousand hectare), Gajapati (30.4 thousand hect- 
are) and Kandhamal (32.1 thousand hectares). All these districts 
are located in the middle mountainous region of Orissa, which 
do not offer suitable terrain for irrigation of any type (Table-9.2). 


Major Canal Irrigation Systems 
The irrigation schemes of Orissa can be grouped into the follow- 
ing divisions: 

1. The Rushikulya System 

2. The Mahanadi System 
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A. The Delta System 
a) The existing irrigation system (Mahanadi Division) 

i) The Devi-Mahanad;i sector, irrigated by the Taladanda 
and Machgaon canals. 

ii) The Mahanadi-cum-Chitrotpala and Luna-Birupa-cum- 
Brahmani sector, irrigated by the Kendrapara and 
Patamundai canals. 

iii) The Birupa-Brahmani Doab, irrigated by High Level 
Canal Range I (HLCR-l). 

b) The Devi-Daya Sector (Delta Division) 

i) The Devi-Kushbhadra sector is irrigated by Canals 
No.1 and 2. 

ii) The Kushbhadra-Bhargavi sector is irrigated by canals 
No.3 and 4. 

iii) The Bhargavi-Daya sector is irrigated by canals No.5 
and 6. 

iv) The Daya and the outer flanks of the Eastern Ghats is 
irrigated by canals No. 7 and 8. 

B. The Hirakud System 4 
a) The lower Ong-Mahanadi Doab 

i) The lower Ong-Jira Doab 

ii) The middle and lower Jira and Jhaun basins 

iii) The Jhnaun-Mahanadi Doab (south of Barapahar). 

b) South of the Ib-Mahanadi Doab 
c) The Brahmani-Baitarani Systems: This was irrigated by 

HLCR-II but is at present abandoned and now Rengali 

irrigation system is operating. 

D) The Baitarani System: The Baitarani-Salandi Doab is irri- 
gated by HLCR-III. 
E) The Salandi System: Irrigates the Baitarani-Budhabalanga 

Doab. § 

F) The Sabari System: Known also as the Balimela Project, it 
irrgates the Sabari-Sileru interfluve. Upper Kolab will also 
irrigates Sabari-Machhakand Doab. 


Proposed Canal Systems 

In addition to the existing ones, a large number of major, medi- 
um and minor canal systems were proposed to be completed 
during the Eighth and Ninth Plan periods. The most important 
of these are the Rengali Irrigation Project on the Brahmani and 
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the upper Indravati Project on the Indravati. These two potern 
systems will irrigate large areas when completed. 


The Rushikulya System 

This system was the result of the disastrous famine of 1865-66, 
popularly known as the ‘na anka durviksha’ in Orissa. The actual 
work started in 1902-1903. Two upstream detention reseryoirs 
were constructed, one at Soroda over the Rushikulya and the 
other at Rusalkonda (now known as Bhanjanagar) over the 
Mahanadi. The capacity of the reservoir was augmented by the 
construction of 9.6 km. long canal from the river Galleri, an 
affluent of the river Mahanadi, by the construction of an anicut 
at Sorisamuli. In case of urgency, water supply from this reser- 
voir is allowed through the Loharkandi river to be picked up 
again by an anicut at Ghumusar over the river Mahanadi, called 
the Ghumusar anicut. The Soroda reservoir, with a catchment 
area of 520 km?®, supplies water to the Rushikulya as far as the 
Janivilli anicut where a head sluice for the Rushikulya canal is 
built. 

a) The Mahanad;i canal, with a total length of 30 km, takes off 
from the Ghumusar anicut (150 metres). It depends on the 
Mahanadi for its water supply in the first instance and on 
the Bhanjanagar Reservoir (194.4 million cubic metres). It 
has a capacity for irrigating 5,084 hectares and it meets the 
Rushikulya near Muclopally where the Janivilli anicut (180 
metres) has been constructed to utilise the supply available 
in the river. 

b) The Rushikulya canal (80 km) takes off from the Janivilli 
anicut. It is divided into 18 reaches and has 16 distribu- 
taries, of which distributaries No. 3, 4 and 6 have not been 
excavated. It is irrigating 43,018 hectares through canals 
which are generally opened during the Kharif season from 
July to November, to protect paddy. Hence this area is 
largely single cropped. 
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Table 9.3 
The Rushikulya System (1972-73) 

Canals Main Distributaries Total Area Irrigated 

canals (km) (km) (thousand hects.) 

(km) Kharif Rabi 
Mahanadi 30.4 -- 30.4 47.49 1.62 
Rushikulya 87.5 370.0 457.9 
Total 117.9 370.0 487.9 49.11 1.62 


The project was originally designed to serve the dual pur- 
pose of irrigation and navigation from Aska to the shore. But 
navigation had to be abandoned because of the unfavourable 
topography. Initially it was hoped to irrigate 47,486 hectares in 
the Ghumusar and Berhampur talukas, but it actually irrigated 
43,436 hectares because of the failure of the tenth distributary 
initially. The present irrigated area stands at 49,110 hectares. 
The canals are generally opened from July to November in the 
kharif season. Hence the whole area is almost a region of single 
cropping. The canals have very little value except protecting 
paddy from seasonal rain failures. That is why the whole project 
is running at a loss to the State exchequer.! 


The Mahanadi System 

The Mahanadi, as the name suggests, is the largest river in 
Orissa. It is the third biggest river of peninsular India as far as 
catchment area and length are concerned. But it leads in maxi- 
mum discharge, which is 1.57 million cusecs, as against 1.50 
million cusecs from the Godavari; and 1.06 million cusecs from 
the Krishna. The estimated average flow in the Mahanadi is 84.0 
maf (million acre feet). Out of this, only 3.1 maf was utilised 
upto 1951. During the First and Second Plans, 10.5 maf and 3.3 
maf were harnessed, respectively. During the Third Plan, no 
further utilisation of the Mahanadi water was effected. Thus so 
far, a total of 13.8 maf water, amounting to only 16.4 per cent of 
the average annual flow, has been utilised. This has been done 
by the multi-purpose project at Hirakud and by supplying wa- 
ter to the existing canals of the Mahanadi Division at Cuttack. 


2 Orissa, 1949, Govt. of Orissa, p.71 
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After the completion of Delta Irrigation Project, the percentage 
of utilisation has gone up. At the present moment, 83.6 per cent 
of the average flow is draining into the Bay of Bengal as waste. 
This can be utilised by constructing more multi purpose dams 
and implementing the Tikerapara Project without further delay. 
Among the three major rivers of peninsular India, the Mahanadi 
is the least utilised, as 17.2 per cent of the water of the Godavari 
and 50 per cent of the water of the Krishna is already under 
harness for human benefit. 

The multi-purpose project at Hirakud not only provides 
power to the industries but also feeds irrigation canals. These 
canals irrigate portions of old Sambalpur and Bolangir districts 
from the Hirakud reservoir. The water that is drained into the 
river after generating hydel power is being utilised through the 
construction of an anicut at Naraj across the Mahanadi at the 
apex of the delta. The Mahanadi system can, hence, be divided 
into the Hirakud division and the Delta division. 

The Mahanad;i system has two important groups of canals: 
one in the lower reaches, taking off from the apex of the delta to 
irrigate the deltaic plains, and the other in the upper reaches at 
‘Hirakud. The canals of the delta section were constructed dur- 
ing the ‘na anka durviksha’ to provide relief work and security to 
the paddy crops during the kharif season. The water was sup- 
plied to these canals in 1869. This system is included in the 
Mahanadi Division. After Independence, when irrigation facili- 
ties were extended further to provide security to the kharif 
crops and also to make the land double-cropped by providing 
water during the rabi season as a part of the general drive for 
growing more food, the Hirakud dam was constructed. The 
canals were supplied with water from September 1956. The 
spillover water through the power channel is again picked up at 
Naraj by the construction of a new weir across the Mahanadi to 
supply water to a network of new canals, popularly known as 
Delta Irrigation. These canals irrigate the Devi-Daya sector of 
the Mahanadi Delta. Thus, the entire Mahanadi system can be: 
divided into two geographical divisions: 

A. The Delta System 
B. The Hirakud System 
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A. Delta System 

The Mahanadi Division Canal Scheme was undertaken by a 
private company in 1863-64 under the guidance of Sir Arthur 
Cotton, and water was first supplied in 1869. This was under- 
taken as a relief measure against famine which swept Orissa in 
1866. All the canals were navigable except the Machgaon canal. 
All are contour or gravity canals fed by the Mahanadi, the entire 
system, therefore, being called ‘The Mahanadi Division’. To 
supply water to the canals of this system, three anicuts have 
been constructed. One of them is at Naraj (1,169 metres) at the 
head of the Kathjori, which serves as a feeder anicut by divert- 
ing the water to the Mahanadi. The other two are Jobra (1,936 
metres) on the Mahanadi and at Chaudwar over Birupa (604 
metres). The anicuts help in making an artificial detention reser- 
voir at the apex of the delta. 

The inundation canals function only during floods and are 
locally known as ‘Kaja’. They are designed to function as es- 
capes for extra flood water. In performing that function, they 
protect embankments from breaches and also supply water to 
the paddy fields. 

The response of cultivation to irrigation is unique in the 
Mahanadi delta. The greater yield of paddy per 0.4 hectare 723- 
834 kg in the canalised areas compared to 656-723 kg in the 
flooded tracts roughly coincides with that of the areas of triple 
cropping (jute, rice and pulses) in the irrigated tracts. Peculiarly, 
jute cultivation is confined to the irrigated areas of Kendrapara 
and Cuttack districts. It is generally absent from the flooded 
tracts of the Puri subdivision. To regain the fertility lost through 
intensive cultivation by the process of nitrogen fixation, the 
cultivation of leguminous crops is being widely practised in the 
irrigated tracts of Puri sub-division. All these together have 
resulted in a higher density of population and hence lower per 
capita cropped land and smaller average size of the cultivated 
plots in the irrigated areas as compared to the non-irrigated 
tracts of the delta. 
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Table 9.4 
The Mahanadi Division 


Main Distribu- Total Area Area 
Canals canals taries length under irrigated 
(km) (km) of gross (acres) 

canals command 


(km) (acres) 

Kendrapara cana! and 

it extension canal* 88.5 595.3 683.8 18,808 10,906 
Gobari and its extension* 34.6 67.6 102.2 2,192 1,450 
Taladanda canal* 83.7 177.0 260.7 10,559 3,834 
Patamundai canal* 75.6 186.0 262.2 9,396 4,279 
H.L.C.R.-L.* 53.2 215.6 268.8 5,488 4,027 
Machgaon 62.8 387.8 450.6 20,687 7,468 
Total 398.4 1629.3 2028.3 67,130 31,964 


“Navigable canals. 


The Delta is further subdivided into the following: 
a) The Mahanadi Division 

The anicuts were build at Jobra (1,904 metres) across the 

Mahanadi, at Naraj (1,150 metres) at the head of the 

Kathajodi, and at Chaudwar (594 metres) over the Birupa 

to detain water at the apex of the delta. After the Hirakud 

started functioning, a weir was built slightly upstream 
from Naraj at Munduli across the Mahanadi to supply 
water to the Delta Irrigation Division since 1958-59. Fur- 
ther, the water supply to the old irrigation canals has been 
augmented and the area irrigated has been expanded. 

Thus, the entire Mahanadi delta has been covered by irri- 

gation facilities. The canal system can be divided into the 

following geographical sub-regions, of the second and third 
order: 

i) The Devi-Mahanadi sector irrigated by the Taladanda 

and Machaogn canals. 

ii) The Mahanadi-cum-Chitrotpala and Nuna Birupa-cum- 
Brahmani sector irrigated by the Kendraparha and 
Patamundai canals. ~ 
The Birupa-Brahmani Doab irrigated by the High Lev- 
el Canal Range-I (HLCR II, III and IV have been aban- 
doned.) 


eg 
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b) The Delta Irrigation (Devi-Daya Sector) 

i) The Devi-Kushabhadra sector irrigated by the Kakatpur 
and Gop Branch canal. 

ii) The Kushabhadra-Bhargavi sector, irrigated by the Puri 
Main canal and Nimapra Branch canal. 

iii) The Bhargavi-Daya sector, irrigated by the Kanas- 
Sakhigopal Branch canal. 

iv) The Daya and the outer flanks of the Eastern Ghats 
irrigated by the Daya West Canal. 


Delta Irrigation (Delta Division) 

To generate a total firm capacity, both hydel and steam, of 
92,000 kw at Hirakud the previous minimum discharge of 1,000 
cusecs has been increased to 8,800 cusecs after the completion of 
the project. Thus, there. has been a ninefold increase in the 
minimum discharge through the Mahanadi. With this additional 
water, new areas of the Mahanadi delta in Puri district in the 
Devi-Daya sector is irrigated and the irrigation capacity of the 
existing Mahanadi division is extended. The Delta Irrigation 
Project was initially planned to be completed by 1958-59 at 
an estimated cost of Rs 14.92 crores, but so far it is not 
fully functional, and in the meantime, the cost has soared consider- 
ably. 

To implement this proposal, another weir has been con- 
structed across the Mahanadi at Munduli further upstream from 
Naraj, and the main canal takes its water from the rigth em- 
bankment of the Mahanadi. It has crossed the Kuakhai by a 
syphon and then entered the Devi-Prachi sector which has fol- 
lowed the Kushbhadra on its left bank and irrigate the 
Kushbhadra-Prachi sector. Canals number 3 and 4, are designed 
to irrigate the areas between the Dhanua-Kushbhadra and the 
Dhanua-Bhargavi rivers, respectively. The main canal has en- 
tered the Kushbhadra by one syphon and by another into the 
Bhargavi-Daya region at the former’s headwaters. Canals num- 
ber 5 and 6, follow the right and left embankments of the 
Bhargavi and the Daya, respectively. The other canals, number 
7 and 8, irrigate the region between the S.E. Railway line in the 
west and the river Daya in the east. The highlands to the west of 
the S.E. Railway line are irrigated by lift irrigation by a branch 
canal of canal number 8. 
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All the eight main canals follow the flow of the rivers. 
Primarily they are contour canals and have got a design capaci- 
ty of irrigating 0.436 million hectares, inclusive of 0.219 million 
hectares in the formerly irrigated regions of the Mahanadi divi- 
sion. They will have a total length of 1,032 km when completed.! 
This irrigation system has got 110 per cent of the kharif and 67 
per cent of the rabi intensity against 100 per cent and 50 per cent 
for the Hirakud complex. It is anticipated that the kharif and 
rabi areas will be fully developed within a period of five years 
from the date of the completion of the project. It may, however, 
take 10 years in the case of Hirakud. This will bring in an extra 
yield of 0.35 million tonnes of paddy per year. 

In 1972-73 in the Mahanad;i delta, a gross total of 4,02,550 
hectares have been irrigated both in the kharif and rabi seasons 
which includes old Puri and Cuttack districts. 

One of the most fundamental drawbacks of the system 
was that following the construction of the anicut at Naraj, the 
average annual discharge in the Kathjori has decreased, thus 
reducing the river’s carrying capacity. It resulted in the rise in 
the level of the Kuakhai-head at point of bifurcation from the 
Kathjori and in the reduction of floods of low and medium 
levels in the Daya-Kushbhadra sector. Hence, a moribund con- 
dition developed. This made agriculture inefficient. There was 
lack of adequate irrigation water during winter and early sum- 
mer, when it was required for the early jute crops or early 
sowing of paddy. 

It has been possible to solve this problem after the comple- 
tion of the Delta Irrigation Scheme. In the present Mahanadi 
division where irrigation has been in practice for a long time, 
salt pans have appeared. They are degrading the soil conditions 
as also the output per hectare. This is a common problem that is 
being faced almost all over the world wherever perennial irriga- 
tion is in practice. It can be solved by the flushing action of 
running water when common salt will be dissolved and carried 
downstream. 


B. Hirakud System 
The Hirakud Dam (4,803 metres) across the Mahanadi at Hirakud 


! Main canal branches~720 km, distributaries and minors—330 km. 
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has been constructed at an expenditure of Rs 93.34 crores. It has 
created a reservoir with 4.72 maf of live storage which is suffi- 
cient to feed the 948 km long canal system. The irrigated areas 
can be divided into two parts of which the Mahanadi acts like a 
dividing line. They are left bank irrigation and right bank irriga- 
tion. In 1947, the dam was estimated to irrigate 3,54,460 hect- 
ares, but in 1954 the area dwindled to 2,74,590 hectares. This 
includes both flow and lift irrigation. It has two main flow 
canals. The area of irrigation on the right bank exceeds that on 
the left. This happens because of the less rugged topography of 
the Ong-Mahanadi Doab. The canals are all gravity or contour 
canals which flow more or less with the watersheds of the 
drainage system. 

The Hirakud water was first utilised in September 1956. It 
has a total network of 187 km of main and branch canals, and 
761 km of distributaries and minors. All combined, these are 
irrigating 2,67,670 hectares in the Baragarh-Sambalpur region. 
As a result, not only two paddy crops are being taken up 
annually but also cash crops like sugarcane are extensively 
grown so as to support the sugar factories. The yield per hectare 
has gone up considerably. 


Table 9.5 
Irrigation by Hirakud 

Canals Command area (hectare) Area irrigated 

Gross Culturable (hectare) 
Right side flow: , 
Baragarh canal 1,83,060 1,53,900 2,300,850 
Left side flow: # 
Sambalpur cana! 36,086 29,565 43,740 
Total 2,19,146 1,83,465 2,74,590 


The Hirakud System is further subdivided as follows: 

i) The lower Ong-Mahanadi Doab is irrigated by the Baragarh 
canal which takes off at Hirakud from the right bank of the 
Manhanadi. It has the following distributaries. 

(a) Burhanala 

(b) Attabira Branch 
(c) Baragarh 

(d) Oenra 
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(e) Resam 

(f) Ranpur 

(g) Paji 

ii) The Left Flow Canal takes off at Burla from the left bank of 

the Mahanadi. 

(a) Sambalpur Distributary 

All these canals take their water from the reservoir created 
at Hirakud( measuring 4,724 metres, the longest in India), across 
the Mahanadi. The reservoir has 44.72 million acre feet of water 
and the canals are irrigating an area of 6,78,000 acres since 
September 1956 with the help of about a 942 km long canal 
network. 


3. The Brahmani System 
Due to deterioration of the Brahmani river, the Brahmani anicut 
(1,220 metres) has been dismantled and this system has ceased 
to be an important one in the field of canal irrigation in Orissa. 
The HLCR-II and the small Didhi channel from the left bank of 
the Brahmani have been abandoned and HLCR-I is fed only 
from the Birupa. The Patia anicut (239 metres), which is a part 
of the Brahmani system is, however, still being maintained. 
The most fundamental problem associated with this sys- 
tem is the question of silt. Its importance can be easily guaged 
from the fact that the entire system had to be abandoned as the 
anicut at the apex of the delta completely silted up. This would 
not have happened if a few more subsidiary dams had been 
constructed upstream. 


4. The Baitarani System 

The Baitarani system consists of two anicuts, one at Akhupada 
on the Baitarani and the other at Anadpur on the Brahmani. The 
High Level Canal Range III and the Jajpur canals are fed from 
these two reservoirs formed by two anicuts over the respective 
rivers for most part of the year. It has a total irrigation capacity 
of 18,630 hectares but the gross irrigation was 34,680 hectares in 
1972. The Jajpur canal is navigable for 15.6 km. This system has 
got a total length of 57.3 km of main canal and 226.8 km of 
distributaries. 
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Table 9.6 
Baitarani System 

Canals Main canals Distributaries Total Area irrigated 

(km) (km) (hectares) 
H.LCRMI 41.7 140.8 182.5 4,374 
Jajpur canal* 15.6 226.8 242.4 3,078 
Total 57.3 367.6 424.9 7,452 
“Navigable. 


The most fundamental problem of all the irrigation projects 
in Orissa is the general apathetic attitude of the people towards 
irrigation which is mainly due to the heavy rainfall during the 
paddy season. As stated earlier, the other problem is lack of 
water when it is needed most. The water supply is normally 
stopped from April 1 to June 15, and at times upto the end of 
June. This hampers the early sowing of jute, which in turn 
affects paddy by shortening its growing period. Almost the 
whole area is leased out on a ‘long-term’ basis which runs for a 
period of 10 years. This affects the tillers, as any sudden season- 
al fluctuations in the price level of paddy and jute do not bring 
about any change in the water rate within the lease period. 
There is also a seasonal demand in a limited form for rabi crops 
including Dalua (spring rice) which is grown in the swampy 
lands of the delta. 


5. The Salandi System 

The river Salandi has been harnessed for irrigation in the Bhadrak 
coastal plains. This project irrigates a large area of Bhadrak 
district between the Baitarani and Budhabalanga. It was launched 
in the second Plan at a total cost of Rs 4.66 crores. But the 
expenditure has increased considerably. It irrigated 48,560 hect- 
ares during 1972-73. 


6. The Sabari System 

This is also known as the Bali mela Project. It is between Orissa 
and Madhya Pradesh. It will supply 360 MW of power and 
irrigate large tracts of land when completed. 


! Now it is supplying 240 MW of hydel power and will irrigate 1.5 lakh acres of 
land in future. 
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Efficiency of Canal System 

The efficiency of canal system is directly controlled by environ- 
mental factors. Amongst these, morphology tops the list. As far 
as the question of irrigation is concerned, the Delta division 
stands first and is succeeded by the Hirakud system. The exist- 
ing canal complex under the Mahanadi division stands third in 
irrigating land per kilometre of the canal system. But the order 
is reversed when the question of population benefit becomes the 
criterion. The Mahanadi division leads others with a big margin. 
It is followed by the Baitarani and the Rushikulya systems. This 
is obviously so because in the Mahanadi delta the pressure of 
population per km? is the highest. Thus, it can safely be conclud- 
ed that the Hirakud division and the Delta division are less 
efficient at present only because fewer people benefit. But there 
is enough room for their optimum utilisation. They have a vast 
potential for having a higher pressure of population per unit of 
land than is the case now. 


Minor Irrigation 

In the rolling uplands of north and north-west Orissa, the orog- 
raphy is inhospitable. This has stood in the way of major canal 
irrigation schemes. Minor irrigation has thus had to play its 
unquestioned role in determining the State’s agricultural out- 
put. From time immemorial in the Gondwana undulating to- 
pography of Orissa, a large number of water bodies like tanks 
and ‘bunds’ have provided insurance to the farmers against crop 
failure in case of drought or late rains. Minor irrigation has got 
a special importance in a State like Orissa as 60 per cent of its 
surface is deprived of the benefit of perennial canals. 

Low expenses for the execution and maintenance of minor 
irrigation schemes and the little demand for technical knowl- 
edge in their execution are points in favour of the minor irriga- 
tion schemes in Orissa. But the inherent defect lies somewhere 
else. The minor irrigation projects, in the final analysis, are 
either tanks or wells. They are shallow and expose a much 
larger surface for evaporation compared to the volume of water. 
The rate of evaporation is the maximum in the case of tanks. 
This reduces their utility during the off-monsoon months as 
most of them dry up. In the case of consecutive droughts or low 
rainfall for more than one season, they fail to serve the purpose 
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for which they are meant. They mostly expose dry beds and let 
down the farmers when they are needed most and the major 
irrigation schemes supply water from their reservoirs. This re- 
duces their utilitarian value. 

Minor irrigation over the coastal plains includes tanks, 
wells and other local methods. In the non-canalised areas, minor 
irrigation naturally gains added importance. Among the local 
means the Janta, Sena, Sodiua, and Tenda are widely used in the 
remote corners of the rural areas. Of all these, janta is the most 
popular and is used in the lower reaches of the delta where the 
sources of water are not far below ground level. There is a 
relationship between the underground water-table and the util- 
ity of the means of lifting water. The use of Janta for lifting 
water and draining the marshy lands near the lagoon areas of 
the Puri Sadar subdivision is common. But as the water-table 
falls in the upper reaches of the Mahanadi delta and the deltas 
of other rivers, its use becomes rare. It is gradually replaced by 
the Sena and Tenda as water can be lifted successfully without 
much cost from the lower levels by these devices as compared 
to the Janta. 

The importance of minor irrigation in upper Orissa cannot 
be overemphasised. Utmost care and economy are observed in 
using every source of water. This kind of irrigation is of great 
importance not only because of the lack of rain water during the 
winter and pre-monsoon days but also because of the hard non- 
porous top-soil which accelerates the surface run-off. In sum- 
mer, the water-table falls considerably, and small wells, locally 
known as Bercha (or Chuan) dry up. Local streams and rivers 
being seasonal in character serve very little purpose. The local 
terminology for water bodies is very rich and “each individual 
type has its own name. The terms vary according to their type 
and size, but on a broad basis, the entire irrigation falls into two 
divisions: lift irrigation and flow irrigation. Well irrigation comes 
under the purview of the former. Wells are mostly confined to 
the Berna and Bahal lands in the Bargarh rolling uplands (medi- 
um and low-level), where the water-table is reached at compar- 
atively low depths. The optimum capacity of irrigation from 
each well is one-to-two hectares. 

The undulating Gondwana topography helps the forma- 
tion of natural depressions with a hard and compact subsoil. 
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This indirectly helps storage of water. These water bodies are 
confined to the highlands. According to their size, they are 
called Bund, Kata or Munda. Amongst these Kata is more fre- 
quent than others and its size varies from a few hectares to 
several hundred hectares. 

By minor irrigation 2,04,000 hectares were irrigated during 
1972-73, as against 6,61,300 hectares by June 1984. As far as the 
intensity of minor irrigation is concerned, Ganjam district tops 
the list by accounting for 18.2 per cent, followed by Cuttack 
(15.3 per cent) and Dhenkanal (11.9 per cent) of the total area 
irrigated by the minor irrigation projects in the State. Both 
Ganjam and Dhenkanal districts are located in the hilly terrain 
where minor irrigation is preferred as major irrigation with 
contour canals is difficult to undertake. The major portion of 
Cuttack district is deltaic terrain where lift irrigation is under- 
taken. As usual, Kandhanal district has the least percentage (3.5 
per cent) preceded by Balangir (3.6 per cent) and Kendujhar (3.9 
per cent) of minor irrigation potential. All these three districts 
are quite backward as far as agriculture is concerned and have a 
plateau-to-hilly terrain. As a result, they are quite backward in 
minor irrigation potential. 

The degree of need of irrigation is not the same in all parts 
of the State. The following police station areas require irrigation 
most: 

Old Dist. Balasore: Balasore, Basta, Remuna and Sore, and 
Nilagiri. 

Old Dist. Sambalpur: Redhakhole, Charmal and Nikitideual. 

Old Dist. Ganjam: Bhanjanagar. 

Old Dist. Dhenkanal: Khandapara, Kishorenagar. 

Old Dist. Keonjhar: Champua and Chamakpur. 

Old Dist. Phulabani: Phiringia, G. Udayagiri, Balliguda 
and Darangibadi. 

Old Dist. Balangir: Sonepur, Binka, Birmaharajpur Sindhol 
and Patnagarh. 


Ground Water Resources & Irrigation 


Potentials from ground water 
Orissa’s ultimate irrigation potential from ground water is 
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estimated to be 4.67 million hectares as on March, 1992.! Out of 
utilisable resource for irrigation of 1.70 million hectare only 0.20 
million hectares are gross annual draft for irrigation and 0.38 
million hectares of irrigation potential has been created. Thus 
irrigation development from ground water as on March 1992 is 
only 8.14 per cent, of ultimate potential while the balance 91.86 
per cent are yet to be tapped. Thus irrigation by ground water is 
very undeveloped in Orissa and has a great future which must 
be harnessed for higher agricultural production. However, 
utilisation of underground water for irrigation is not uniform in 
all the districts of Orissa. In Baleshwar district maximum ground 
water (33.26 per cent) has been developed, followed by 
Kendrapara (24.95 per cent), Jajpur (14.57 per cent), Ganjam 
(14.91 per cent) & Bhadrak (14.50 per cent). Least development 
of ground water in Orissa is in Malkangiri (0.7 per cent), pre- 
ceded by Koraput (1.86 per cent) & Sonepur (2.66 per cent)’. 
(Table 9.7) 


Ground Water Resources in Confined Aquifers 

Orissa’s total Ground Water Resource (GWR) in confined aqui- 
fers is estimated to be 4.31 thousand hectares metres per year 
(Ham/yr) out of which 3.66 thousand Ham/yr are utilisable. Of 
this utilisable resource only 0.60 thousand Ham/ yr can be utilised 
for drinking & industrial uses in the six coastal districts 
(Baleshwar, Bhadrak, Jajpur, Kendrapara, Jagatsingpur & Puri). 
The balance ground water available for irrigation as on March, 
1992 is estimated to be 2.31 thousand Ham/yr. Till March 1992 
level of development of ground water in percentage in these 
coastal districts is only 36.89 per cent while the balance 63.11 
per cent can be harnessed. This ground water utilisation is 
maximum in Jajpur/Kendrapara districts (58.20 per cent), fol- 
lowed by Bhadrak (42.13 per cent), Baleshwar (22.30 per cent), 
Jagatsingpur (19.09 per cent) & Puri is the least.*? 


! Report of the Reconstituted Study Group on the Estimation of Ground Water Resources 
and Irrigation Potential from Ground Water in Orissa. 
2 Table-XI1.2.P Hydrological Atlas of Orissa, Government of India, 1995, pp-27. 
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FLOOD AND DRAINAGE 


Orissa is located in east Peninsular India with all the major 
rivers draining into the Bay of Bengal after flowing for long 
distances in the State. Many of them have their sources beyond 
Orissa. They are the Subarnarekha, the Baitarani, the Brahmani 
and the Mahanadi. The Subarnarekha originates in the 
Chotanagpur plateau and flows along the north-east border of 
Orissa. It has thus very little impact on the flood and drainage 
conditions of the State. The Baitarani also has its sources in the 
southern slopes of the Chotanagpur plateau. It flows through 
the Kendujhar plateau and does not have a separate mouth of 
its own. In the deltaic stage, it joins the distributaries of the 
Brahmani. The Brahmani also has its origin in the north-west 
flanks of the Chotanagpur plateau. It has a narrow valley com- 
pared to its length and its annual volume of water discharge. 
The Mahanadi originates from the Maikal Mountains, popularly 
known as the Amarkantak plateau of Madhya Pradesh. It enters 
the State from the north-west and drains a very large part of 
western Orissa. After forming a gorge at Satkosia in the Eastern 
Ghats, it forms a delta at Cuttack. 

The gorge at Satkosia! is a beautiful example of antecedent 
drainage. It drains into the Bay of Bengal through many distrib- 
utaries in the old districts of Cuttack and Puri. 

There are some rivers which originate from the eastern 
slopes, of the Eastern Ghats. The Budhabalanga originates from 
the Similipal Hills of Mayurbhanij district. It drains into the Bay 
of Bengal after flowing through the Baleshwar district. The 
Salandi is a local river which drains Bhadrak district. The 
Rushikulya originates from the mountains of Kandhamal 


! Gorge where the Mahanadi cuts through the Eastern Ghats. It is 22.4 km long. 
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district. It drains Ganjam district in Southern Orissa. 

The third set of rivers, has only headwaters in Orissa. 
These rivers are confined to southern and south-western Orissa. 
They are the Nagavali, the Vamsadhara, the Sileru and the 
Sabari. All are of minor importance to Orissa as they drain only 
small tracts of the State. 

The rivers which cause floods in Orissa are the Mahanadi, 
the Brahmani, the Baitarani, the Salandi, the Kopali and the 
Subarnarekha. All these require to be taken up for discussion. 


Table 10.1 
Drainage Pattern in Orissa 


River Length Catch- Delta Protec Emban- Deltaic 


(km) ment (km?) ted kment area in 

basin from (km) % of 

(km?) flood catch- 

(km?) ment 

basin 

Mahanadi 853 132,600 7,644 3,452.0 8୫80.0 5.76 

Brahmani 702 36,400 ୬2,220 686.0 208.0 6.10 

Baitarani 344 10,400 1,713 751.0 120.0 10.47 
Salandi -- ଚ -- 33.8 12.1 

Kopali - - 403 13.0 4.0 2.20 
Subarnarekha -- 19,500 - 257.4 39.0 
Sea (salt) e = -- ୨962.2 2୦0.8 

Total 1,899 198,900 11,980 5,289.4 1,283.9 6.02 


Why Floods Occur 

When the stream flow exceeds its normal channel capacity, a 
river attains the flood stage. Floods vary according to capacity 
of the channels and the amount and periodicity of rainfall in the 
catchment basins. They also vary because of a host of other 
factors such as topography, the size and shape of the basin, the 
distribution of tributaries, the season of the year, condition of 
the ground surface, temperature, etc. The ground conditions 
control the surface run-off. Of all these factors, precipitation 
frequency is of the utmost importance in determining the mag- 
nitude and intensity of flood damage. A small cumulative total 
of rainfall packed into a few hours causes high floods with a 
sharp decline, whereas a greater amount of rainfall, spread over 
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a large number of hours may not cause the flood peak to rise 
high. It may, in fact, linger over a greater mumber of days, thus 
causing considerable damage to standing crops. 


Land: Rain Ratio 

The area of the deltas is only 6.02 per cent of the total catchment 
basins of the main rivers of Orissa. One inch (2.54 cm) of 
rainfall, evenly spreads over the catchment basins and deltas is 
in the proportion of 2057:123. For greater accuracy, the total 
rainfall of both the sections is to be added, as the former is to be 
discharged over the delta- 


Table 10.2 
Rainfall in the Catchment Areas and Deltas of Orissa 


Average rainfall Total volume of water 
(in cms) 

Catchment 1000 cusecs In % of 
Region Annual Mon- Annual Mon- Annual Mon- 

soon Soon soon 
1 2 3 4 5 6 7 
Mahanadi [| 144 117 97.2 78.8 11.7 11.5 
Mahanadi II 143 125 188.1] 163.4 22.7 23.8 
Mahanadi III 149 119 224.3 17୨.୨ 27.0 26.3 
Mahanadi IV 144 126 100.0 87.7 12.0 12.8 
Mahanadi V 126 103 172.9 141.5 20.9 20.6 
Delta 151 109 46.9 33.9 5.7 4.9 
Brahmani [I 143 115 84.5 67.8 28.2 28.3 
Brahmani {I 150 121 131.8 106.9 44.1 44.7 
Baitarani 141 106 59.6 44.6 19.9 18.6 
Brahmani and 
Baitarani deltas 144 127 22.9 20.2 7.7 8.4 
Subarnarekha I 138 108 29.1 22.7 26.2 25.1 
Subarnarekha II 137 114 79.4 66.2 71.6 73.0 


Other minor rivers 164 114 -- oe To 
Subarnarekha delta 149 105 2.4 1.7 2.2 1.9 
Other minor 

river deltas 150 108 = -- = ଗା 


The total annual precipitation in the deltas of the Mahanadi, 
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the Brahmani-cum-Baitarani and the Subarnarekha are 5.7, 7.7 
and 2.2 per cent, respectively, of the total volume of water 
received in the drainage basins. During the monsoons, these 
percentages are 4.9, 8.4 and 1.9 for an average rainy day during 
the season. Thus, 94.3, 92.3 and 97.8 per cent of the annual total 
and 95.1, 91.6 and 98.1 per cent of the monsoon total is drained 
through the Mahanadi, Brahmani, and Baitarani deltas. 

Table 10.2 presents a picture of the enormous amount of 
water that has to be drained over the deltas during the monsoon 
season. From an analysis of the maximum rainfall it is revealed 
that catchment No.4 of the Mahanadi is the most important one 
in causing floods. But catchment No.3, tops the list when the 
daily rainfall for an average monsoon day is taken into account. 
This affects the entire line of approach for controlling floods in 
the Mahanadi basin. 


Other Factors 

Among the other factors, the shape of the channel is perhaps the 
most important. The total channel capacity of all distributaries 
of the Mahanadi, at a distance of 40 km down-stream from 
Cuttack, is only one-half of what it is at the Mahanadi delta 
head. Thus, free discharge of flood water is obstructed, and this 
leads to flooding. A cross-section from the delta apex to the 
shore (along the Devi-Kushabhadra sector) reveals that the low- 
er reaches of the Mahanadi delta are of a higher level than those 
in its middle reaches. Thus, the delta has assumed a basin shape 
because of the coastal sand ridges. The flood slope of the river is 
reduced and free and quick discharge of flood water is ham- 
pered. Another cross-section from the lake Chilka in the south- 
west to Hukitola in the north-east has distinctly proved that 
almost all the rivers of the delta have formed levees. The levees 
have helped breaching to a considerable degree and the free 
discharge of the flood water is obstructed by the sand-banked 
mouths. The rivers of Puri district flow parallel to the coast for 
several kilometres, thereby reducing the flood slope. Added to 
this is the fact that the tidal currents in the Bay of Bengal 
coupled with the high monsoon winds raise the level of the sea 
and thereby further influence the slope of the flood and obstruct 
free discharge of flood water into the sea. 
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Flood Frequencies 
The flood data for the last 120 years (1868-1987) have been 
studied and provided in the following Table. 

An analysis of Table 10.3 reveals that: 

i) The Brahmani has experienced the maximum number of 
floods followed by the Mahanadi and Baitarani. 

ii) The maximum number of medium floods occurred in 
the Mahanadi, followed by the Baitarani-Brahmani. 
Thus, the frequency of occurrences of high and medium 
floods is not proportionate to the discharge capacity of the 
rivers. 

iii) The condition is reversed in the case of low floods. The 
maximum number of low floods occurred in the Mahanadi, 
followed by the Brahmani and the Baitarani, which is the 
smallest amongst the three major rivers of Orissa. 

iv) The probability of floods varies according to the difference 
in the flood magnitude. High floods are rarest, while low 
floods occur more frequently. 

v) The common years of high floods in the Mahanadi, the 
Brahmani and the Baitarani were disastrous to the respec- 
tive deltas as they affected the entire coastal plain. Such 
floods occurred only four times during the past century-- 
in 1896, 1960, 1961 and 1982--when the whole coastal plain 
became a vast sheet of flood water and caused immense 
damage. 

The combined waters of the Mahanadi and the Brahmani 
are discharged into the sea through a common mouth, and it is 
almost the same in the case of the Brahmani and the Baitarani. 
This leads to floods lingering and the damage to life and prop- 
erty becoming extensive. Common high floods in the Mahanadi- 
Brahmani delta were experienced in six yéars-1896, 1920, 1926, 
1934, 1940 and 1955. The years of common high floods in the 
Brahmani and the Baitarani were --1881, 1894, 1907, 1927, 1941 
and 1943. 

vi) The maximum frequency of the occurrence of floods of all 
magnitude is experienced in two phases of the monsoon 
season, from 21 July to 7 August, and from 21 August to 7 
September. This is the time for transplantation and weed- 
ing in the case of paddy and harvesing for ~Biali’ (summer 
paddy). For a cash crop like jute, this is the time for 
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weeding for the second time, and harvesting. Hence, these 
flooods cause extensive damage to the standing crops. 
Any move to plan for better agricultural yields must pri- 
marily be aimed at deferring the present transplanting and 
weeding periods in the case of winter paddy, and harvest- 
ing in the case of summer paddy, so that they do not 
suffer serious damage from frequent floods. Research 
should be directed at making paddy seeds either ripen late 
or mature early so that transplanting and weeding may be 
taken up either after or ahead of the floods, because dur- 
ing these periods, they are too weak to resist the flood 
water. 

vii) The Hirakud Dam has succeeded in preventing the occur- 
rence of high floods in the Mahanadi since 1956. The 
probability of the occurrence of high floods came down to 
once in 4.9 years during the 1868-1987 period as against 
once, in years during 1868-1955. On the other hand,the 
frequency of low floods declined to once in 2.5 years 
(1868-1987) from once in 4.15 year during 1865-1955. Thus, 
the Hirakud has not controlled the low floods while high 
floods in the Mahanadi have been reduced marginally, if 
not prevented completely. The frequency of medium floods 
has also declined. 


Flood Havoc 

Floods cause damage to standing crops and to human habita- 
tions and take a heavy toll in terms of human and cattle popula- 
tion. The floods of 1866 were more disastrous than those of 
1855. In 1872, some 2,951 km? in old Cuttack and 2,782 km? in 
Puri district were inundated. Out of this 1,560 km? were under 
water for 14-17 days, and the rest for 7-10 days. The extent of 
havoc can be easily imagined from this. The havoc caused by 
the 1865-66 floods far exceeded all the previous records. Far 
more terrible than the floods themselves, are the post-flood 
effects. Millions face shortage of food. Famine and diseases 
sweep over the area. The countryside is dislocated and cultiva- 
ble lands fall barren. It is said that “the Orissa famine of 1865-67 
was terrible and relief was hampered by floods. It affected an 
area of 468,000 km? and 4.75 million people, but in spite of an 
expenditure of Rs. 1.45 crores about one-fourth or one-third of 
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the population of Orissa died”.! It is a difficult task to estimate 
the actual extent of damage done by the floods, but the type of 
damage may be categorized as follows: 

a) To crops, houses, livestock, personal property and land. 

b) To flood embankments and protection works. 

c) To roads and bridges. 

d) To railways. 

The extent of flood havoc can be visualized from an analy- 
sis of the damage of 1955. The coastal plains became one vast 
expanse of water. IAF pilots found it difficult to drop food and 
medical supplies from the air for lack of unsubmerged ground. 
The loss exceeded tens of crores of rupees. The floods also 
caused breaches in embankments. Every type of communication 
was dislocated. A sudden change from drought to floods, put 
the authorities in a helpless condition. The areas affected by 
floods were: 

(a) The Daya-Devi sector, (b) The Devi-Mahanadi sector, 
(c) the Mahanadi-Chitrotpala and Luna sector, (d) the Chitrotpala, 
Luna-Birupa-cum-Brahmani sector, (e) the Birupa, Brahmani- 
Baitarani sector, (f) the Baitarani-Matayi sector, and (g) the 
Budhabalanga-Subarnarekha sector. 

Besides the coastal plains of Orissa, the upper reaches of 
the rivers also experienced widespread damage to property in 
the 1955, floods. 

The floods of 1955 were peculiar in the sense that not only 
were they severe in the ten non-protected areas of the Puri 
Sadar sub-division?® but also in .the protected and irrigated re- 
gions of Cuttack districts, Kendrapara and Jajpur. 

Loss of life and property was heavy in the protected areas 
only because the floods came all of a sudden and marooned 
millions. Help of the army had to be sought, aeroplances were 
used for dropping food and other supplies, and helicopters had 
to be pressed into service with medicines and teams of doctors. 
In this sector, damage to homesteads was 60-75 per cent. This 
was because unlike in the frequently flooded regions of the 
delta, in this area the villagers were not accustomed to building 
houses on raised ground as there had been no fear of floods for 


! During 1866-67 it was estimated that 10,00,000 people lost their lives; the death 
rate climbed to 40 a day in Cuttack alone. 
2? Now this tract is protected from floods and irrigated. 
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more than four decades. Thus, the vast protected region known 
as ‘the rice-bowl of Orissa’ was affected. More than half a 
million people suffered in this sector of the Mahanadi delta. 


Table 10.4 
Flood Havoc in the Plains in 1955 


Population 
Rivers and sectors Area (kn?) Village (Nos.) (million) 
Total Affected Total «Affected Total Affected 
Mahanadi : 
Daya-Devi 4,069 24,069 2,489 ୨,48୨ 0.73 ଠ0.73 
Devi-Mahanadi 2,390 2,390 1,793 1,763 0.65 ଠ0.65 
Mahanadi-Chitrotpala, 
Luna-Chitrotpala 537 537 371 371 0.16 ଠ0.16 
Luna-Brahmani 2,112 212 1,471 1,471 0.55 ଠ.55 
Brahmani: 
Birupa, Brahmani- 
Baitarani 3,030 3,030 1,662 1,662 0.69 ଠ.6 
Baitarani: 
Baitarani-Matayi 3,142 3,142 1,452 1,452 0.49 ଠ0.49 
Budhabalanga or 
Subarnarekha 441 441 1,689 287 0.46 ଠ0.08 
Total coastal plain 17,530 17,530 10,927 ୨,535 3.74 3.35 


The combined flood water of the Brahmani and the Baitarani 
played havoc in the Dharmasala, Badachana, Jenapur and Jajpur 
police station areas. The Brahmani breached its embankment at 
several points. It flooded the entire region between the Brahmani 
and the Baitarani. The Baitarani and Matayi area was affected 
by the flood waters of the Salandi and the above-mentioned two 
rivers. These rivers caused heavy damage to the standing pad- 
dy crop and homesteads in the Bhadrak and Chandbali area. 

The flood havoc in the Puri Sadar subdivision was not so 
severe as that caused in Cuttack district, but the breaches in the 
Kushabhadra affected the lower reaches of the Kushabhadra- 
Devi tract severely. The Devi-Daya sector could not escape the 
fury of floods, as Lake Chilka burst its embankments and salt 
water spread to the adjoining villages. 

When the entire coastal plain was at the mercy of the 
floods, the upper reaches of rivers were also not left unaffected. 
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Owing to breaches in the Mahanadi, the Athgarh, Daspalla, 
Narasingpur, Khandapara and Sonepur areas were flooded. 
Flood water from a rivulet entered Sambalpur town and brought 
damage'to the low-lying suburban areas. Besides the Mahanadi, 
tributaries like the Ib, the Bhedan, the Matati, the Jhaun, the 
Danta and the Jira were also in spate and flooded the riverside 
villages. The Brahmani did not lag far behind. The neighbouring 
villages from Talcher to Jenapur railway stations were sub- 
merged. The standing crop was also affected. 

Road links were completely dislocated in the entire plain 
area of Orissa, and towns like Kendrapara, Jajpur and Bhadrak 
suffered heavy losses. The Sambalpur-Cuttack Road was dam- 
aged. Roads from Sambalpur to Balangir and other inland col- 
lecting centres went out of service due to breaches caused by 
the local streams. The railway line was damaged at Malatipatpur 
and Jenapur, thus breaking the direct line between Calcutta and 
Madras and between Cuttack and Puri. 


Floods of 1982 

Another devastating flood occurred in 1982, when 33,730 km? 
was affected, 7,270 km? of cultivated area inundated, 6,308 
million people affected, 431,760 houses damaged, 128 people 
died, and 36,183 heads of cattle perished. The total loss to crops 
was estimated at Rs.105.9 crores and loss of property was esti- 
mated at Rs.214.7493 crores. This heavy loss broke the very 
backbone of Orissa. When the cumulative loss due to floods 
during the past two decades (1967-86) is taken into account the 
figures are staggering. During this period, flood losses have 
been estimated to be--1.5 million houses damaged, 988 human 
lives lost, 0.105 million heads of cattle perished. Crop losses 
have been estimated to be a colossal Rs. 280.63 crores and loss 
to property Rs. 606.178 crores’. Thus, it is no wonder why 
Orissa is the second poorest State in India, even after 45 years of 
centralised planning. Flood prevention and protection from floods 
be given topmost priority in the years to come. 


Flood Control 
In view of the havoc caused by floods, the urgency of effective 


! During this period an area of 0.116 million km? was flooded and 0.067 million 
km? of cropped land was affected. (Table 10.5). 
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measures to control their fury is essential. There are major 
schools advocating divergent views. Some want to confine the 
extra water within the limits of the river channel and not to 
allow any surplus water to spill over the delta. But this will 
mean permanent damage to the countryside and the channel 
itself. Of course, if this process is followed, the mouth can be 
free from sand bars but the river beds will further rise with 
levee formation. In case of subsequent breaches, heavy damage 
to life and property will be caused. This was proved during the 
floods of 1955 and 1982. Then again it is difficult, if not impossi- 
ble, to check the floods by this process since the embankments 
are not percolation-free. Moreover, embankments have to be 
raised to keep pace with the rise of the river-beds; consequently 
at the maximum point breaching will be more frequent. This, 
therefore, is no permanent solution. 

Another proposition is the doing away with all of flood 
protection embankments. If this is done,free and natural spilling 
all over the delta can be achieved. This obviously will be un- 
wise. An area of 3,294 km? in the Orissa plains which is already 
protected cannot be left to the mercy of flodos. Again, free 
spilling will lead to levee formation. In case of breaching, new 
channels may be opened, leaving the older ones to deteriorate. 

The policy decision of 1867 to construct canals for irriga- 
tion in some areas of the delta and to protect them from floods 
has in the long run resulted in floods of greater intensity hitting 
the non-irrigated and non-protected areas of the delta. The 1955 
floods proved this. The policy of constructing detention reser- 
voirs upstream was wisely taken up by the Government at 
Hirakud. After. the construction of a barrage in the Mahanadi at 
Naraj, the old flooded areas of the delta have been protected 
and irrigated. 

The Mahanadi with annual silt of 24,000 acre feet has been 
classified as a ‘great silt-carrying’ river. Its reservoir has spread 
upto 53 km upstream, and siltation has started 50 km upstream 
from the dam site. Siltation is at the rate of 12,000 acre feet per 
annum. The life of the dam is estimated at 100 years, but some 
put it at 72 years on the basis of the annual sediment yield’ of 
33,235 acre feet. Satellite imagery has proved this beyond doubt. 
Compared to the Mahanadi, the Tennessee, the Damodar, and 
the Colorado are smaller rivers in respect of their maximum 
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discharge, their maximum annual run-off, and length. Yet on 
the Colorado 134 dams, on the Tennessee 27 dams and on the 
Damodar about seven dams are operating. On the Mahanadi 
only one major dam has been completed. To increase the life of 
the Hirakud Dam and to check floods in the delta, smaller dams 
should be taken up upstream to check silt, to store flood water 
and, above all, to generate cheap hydel power. Such dams may 
be set up at Gantapara in the Tel, Rampur in the Ib, Diyagari in 
the Mondu, Kandyogot in the Hasdo, and at Maharagi on the 
Jonk. Planned afforestation schemes in the catchment should be 
launched to find a permanent solution to the silt problem of the 
Mahanadi. 

From the experience of the 1955 and 1982 floods it has 
been realised that Hirakud alone cannot ensure flood protection 
in the delta. In these years even when the water from Sambalpur 
did not reach Naraj, the flood water of the Tel basin could cross 
the danger limit by several metres of the Mahanadi and the 
Kathajori at Cuttack. Hence the construction of another dam at 
Tikkerpara or at Manibhadra has become imperative. The need 
for taming the Brahmani and the Baitarani is increasingly being 
felt to protect millions of people from the fury of floods in the 
coastal plains of Orissa. Recently, the dam at Rengali on the 
Brahmani has been completed. Again the proposition of taming 
the rivers by construction of dams in the channel is not an end 
in itself but only one of the means to an end. The flood protec- 
tion policy may concentrate on taking up all the alternate pro- 
posals side by side, as any single measure by itself may fail to 
serve the purpose. Detention reservoirs are to be constructed, 
and embankments have to be strengthened. At the same time, 
the spilling of flood water, in excess of a predetermined figure, 
on to the land by high level escapes (locally called Kaja) has to 
be allowed. In the case of the Mahanadi, a part of the flood 
water has to be diverted through a cut in the Daltola Ridge to 
connect the Managuni river and Chilika lake so that a part of 
the flood water can drain directly into the sea and keep the 
Chilika mouth to the Bay of Bengal open by flushing action. 


Flood Control and its Bearing on Deltas 


Very often the havoc caused by floods is exaggerated, for the 
floods not only bring heavy loads of fertile loamy silt but have a 
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protective value for standing crops in years of drought in the 
deltas. They supply them with flood water through innumera- 
ble inundation canals. Moreover, high floods flush out the sand- 
banks formed previously along the mouths of rivers. Thus, free 
discharge of flood water in the subsequent years is facilitated. In 
the years of floods, the winter crops produce a good yield 
because of siltation. It is unfortunate that the destruction caused 
by the floods far exceeds their benefits. 

If floods are completely controlled, river-beds will rise. 
After the construction of the Naraj anicut, the average annual 
discharge in the Kathajori fell. This resulted in the rise of the level 
of the Kuakhai bed at the point of its bifurcation from the Kathajori. 
Thus, floods are becoming rare in the low and medium flood 
levels in the Daya-Kushabhadra sector. This had led to the devel- 
opment of ‘moribund’ conditions and insufficient drainage with 
the result that yield per hectare of rice has declined in this sector. 

From the past experience, it can easily be assumed that in 
the years of no floods, water hyacinths develop in the marshy 
areas of the usually flooded regions, of the lower reaches of the 
Mahand;i delta. This ultimately results in the spread of disease 
as happens in the case of West Bengal and Bangladesh. Similar 
conditions have developed in the ‘irrigated and protected’ tracts 
of the Birupa-Brahmani and the Mahanadi-Chitrotpala-Luna sec- 
tors where for three continuous decaded (1921-51), the absolute 
population, instead of increasing declined. 

Then again a complete control of floods will preclude the 
deposition of silt in the fields. Since silt is an invaluable asset to 
the peasants, they welcome floods in a limited form every year, 
in the flooded tract of the Mahanadi delta. 

After the floods have been completely controlled, the prob- 
lem of drainage in the flooded tract will become an important 
issue. Marsh formation and waterlogging in the lower reaches 
of the delta will develop. Ultimately, the subsoil water level will 
rise. This may, in turn, lead to a fall in the crop yield per 
hectare, because of formation of salt pans in the irrigated and 
protected areas. 

A harmonious control of floods is thus desirable. A por- 
tion of flood water should be allowed to flush the region, so that 
the inundation canals do not die out and the river channels 
below the proposed dam sites do not get choked up. 
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Problem of Drainage 

The problem of drainage is most acute in the lower reaches of 
the deltas. The coastal sand ridges offer an effective barrier to a 
free discharge of flood water. Lagoons and Jakes of varied sizes 
create marshy conditions and affect standing crops like winter 
paddy. The Sur lake and the Samagara Pat near Puri are com- 
pletely filled with flood water during the rains. Thus, cultiva- 
tion of winter paddy in their beds and in the adjoining areas 
becomes impossible. These areas have to be devoted to Dalua 
paddy cultivation. The problem of drainage has become very 
acute due to the low gradient of the valley-long profiles. 

The Dhanua basjn, the Atharanala, the Sur lake sea-cut 
and the Dhanua river serve the purpose best insofar as drainage 
is concerned. After the construction of the Sur lake cut, not only 
has the intensity of the flood damage decreased but there has 
occurred a complete change in the pattern of land utilization. 
Winter paddy instead of Dalua is being cultivated. The rabi 
crops are gaining ground. Even though this belt requires more 
drainage, cuts to the sea and the river mouths have to be kept 
free of the shifting sand-dunes. The Kadua-Prachi area suffers 
from lack of drainage. The areas around Chilika lake are also 
subjected to flooding, and drainage facilities is a dire necessity. 
In the Devi-Dhamara sector, lack of drainage is not so very 
prominent as this comes under the area of ‘protected and irri- 
gated regions’ of the delta. 


The Solution 

The narrow opening of the Chilika mouth should be broadened 
and two new cuts in the old mouths of Chilika should be 
opened. Regulating sluices should be constructed for a free and 
quick discharge Gf flood water during the rains, and also to 
offer an effective check to the incoming saline tide water in 
winter. If this is done the adjoining areas will be extensively 
devoted to double cropping and the yield of winter paddy will 
go up. 

For a quick discharge of flood water from the Bhargabi, 
the mouth of the Nua Nadi and the Harachandi must be kept 
free from sand bars. The Sunamukhi and the Atharanala should 
also be kept in a serviceable condition for a quick discharge of 
flood water form the Samagara Pat and Sur lake, respectively. 
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Linking of the Ram Nullah with the Managuni was sug- 
gested by the Orissa Flood Advisory Committee in 1938, to 
divert more water to Chilika lake on the western side of the 
delta so that the flood intensity and the drainage problem in the 
area could be solved to some extent. 

After the decay of the river Prachi, the drainage problem 
in the Kushabhadra and the Devi basins has become more acute 
and requires to be remedied immediately. 
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Orissa‘’s 31.66 million people live in 50,972 villages and 125 
towns, spread over 155,707 km? as per the 1991 Census.! Orissa 
is more “rural” than India as a whole as 86.57 per cent of its 
population lives in villages and only 13.43 per cent in towns and 
cities, which is less than the percentage of urban population of 
the country. Though the total area of the State is 4.74 per cent of 
the total area of India, it accomodated only 3.73 per cent of the 
total population of the country in 1991 and ranked eleventh as 
far as the total population was concerned. Further, while the 
population density in India in 1991 was 267 per km’, that of 
Orissa was 203 per km? and the State ranked twenty-second in 
India as far as the density of population was concerned. Thus, 
the problem is not of high pressure of population but uneven 
distribution. The fertile coastal districts are more thickly popu- 
lated than the inland areas with the population density being as 
high as 544.1, 548.3, 527.2, 466.5 and 456.8 per km? in 
Jagatsingpur, Jajpur, Khordha, Cuttack, and Baleshwar districts, 
respectively. Although the five coastal districts account for only 
9.71 per cent of the total area of the State, they accommodated 
23.92 per cent of the total population in 1991. 


Population Distribution 

The problem of maldistribution of population becomes more 
obvious, when population distribution is considered tehsil-wise. 
In 1991, 35 tehsils of the coastal plains out of a total of 114 
comprising 15.2 per cent of the total area of the State accommo- 
dated 25.3 per cent of the population (Table 11.3) and their 
overall density exceeded 409 persons per km?. whereas Orissa’s 


! Census of India, 1991. Series-1. India, Paper I Final Population Totals pp 170-211. 
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density was only 203.3. In certain favoured tracts of the coastal 
plains, the density exceeded even 600 persons per km’. The 
favoured talukas are Berhampur (869), Kodala (675) in Ganjam 
district, Cuttack (806) and Binjharpur (610) of Cuttack district 
and Bhubaneshwar (607) in Khurda district. They ranked within 
first five talukas, as far as density of population was concerned. 
The problem is more acute when the density figures are consid- 
ered at the level of the blocks. The maximum density of 811 km? 
was encountered in Rasulpur in Jajpur followed by Nischantakoili 
(772), Cuttack Sadar (750) and Mahanga (723) Binjharpur (715) 
in Jajpur district. 

The least populated areas in 1991 mostly concentrated in 
Eastern Ghats include at the taluka level: Motu (39) of Malkangiri 
district, Kurshnaprasad (46) of Puri district, Kasipur (57) of 
Rayagada district and Kandhamal (65) of Kandhamal district. 
Inhospitable terrain, lack of cultivated land, and absence of a 
developed communication network are the main reasons for 
this. In mountainous and plateau areas, the population is mostly 
confined to the fertile river valleys which provide scope for 
agriculture. Population pressure varies with the degree of vari- 
ability of fertility of soil and availability of water. Orissa is 
primarily agricultural even today despite its vast potential natu- 
ral resources. 


Population Density 

Pressure of population is not a static factor; it is highly dynamic. 
It has varied over the decades, mostly on the plus side, as alsc 
population density. While Orissa’s population density per km’. 
was only 66.2 in 1901, it increased to 203.3 in 1991. The growth 
in density was rather slow till 1951 but it acclerated during 
1961-91 (Table 11.1). The density of population is not even 
throughout the State. It is ‘very sparse’ with less than 100 
persons per km’. in the Middle Mountainous country and ‘dense- 
to-very dense’ (above 351 persons per km’) in the Coastal Plains. 
Thus, while 7.14 per cent of the total area is categorised as ‘very 
sparse’ where only 2.73 per cent of the population lived in 1991, 
67.06 per cent of the area is classified as ‘sparse’ where the 
density is 101-200 persons per km’. These ‘very sparse’ and 
‘sparse’ categories account for about three-fourths (74.20 per 
cent) of the total area of the State where only 52.37 per cent of 
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its population live. On the other hand ‘dense’ and ‘very dense’ 
categories cover only 17.75 per cent of the area of the State 
where as much as 37.66 per cent of the population live. Thus, 
the principal problem is one of maldistribution of population 
rather than high population (Table 11.2) 


Table 11.1 
Changes in Population Density (1901-91) 


Year Total Density Year Total Density 
population per km? population per km? 
(Thousands) 
1901 10,302 66.2 1951 14,646 94.1 
1911 11,379 73.1 1961 17,549 112.7 
1921 11,159 71.7 1971 21,945 140.9 
1931 12,491 80.2 1981 26,370 169.3 


1941 13,768 88.4 1991 31,600 203.3 


The Middle Mountainous country is very thinly populated 
as compared to other regions of the State for lack of agricultural 
land. 

But density distribution pattern changes substantially when 
it is considered at the level of tehsils, for which 1991 data is 
available. Under the ‘dense’ and ‘very dense’ categories 9.6 per 
cent of the total area of the State was covered, where 27.3 per 
cent of the total population lived. Similarly, under the ‘very 
sparse’ category (-100) 35.8 per cent of the total area of the State 
was covered which accounted for only 14.3 per cent of the 
population of the State (Table 11.4). Region-wise, while the 
Coastal Plain constitutes only 15.2 per cent of the total area of 
Orissa, it accommodated 25.3 per cent of the population in 1991. 
On the other hand, the Middle Mountainous region acounts for 
56.2 per cent of area and only 33.11 per cent of the population 
Orissa. The Rolling Uplands and Plateaus are also sparsely 
populated as they cover 28.6 per cent of the total area but house 
only 41.6 per cent of the population in 1991 (Table 11.3). 


Population Growth 

During the past nine decades (1901-91) Orissa’s population has 
increased from only 10.3 million to 31.7 million, thereby record- 
ing an increase of 307.8 per cent over the base year. During this 
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period, India has recorded a growth of 354 per cent which is 
higher than that of Orissa. But then, Orissa has recorded higher 
growth rates than the Indian average during 1911-21, 1931-51 
and 1971-91. If this recent trend continues, Orissa will catch up 
with the Indian average rate of growth which is not a healthy 
trend. 


Table 11.3 
Distribution of Population at the Level of Tehsils (1991) 


Region Area Population 


km’ In percent Number In percent Density 
of total 1000 of total per km’ 


Coastal Plains 23,659 15.2 8,024 25.3 408.9 
Middle Mountainous 
Region 87,564 56.2 10,467 33.1 119.5 
Rolling Uplands and 
Plateaus 44,484 28.6 13,169 41.6 296.0 
Total Orissa 155,707 100.0 31,660 100.0 203.3 
Table 11.4 
Distribution of Population Density, 1991 

Density Number of Area Population 
per km’ Tehsils In percent of total In percent of total 

No.s In percent of total Orissa Orissa 
100 25 21.9 35.8 14.3 
101-150 18 15.8 20.1 17.2 
151-250 32 ୨୫.1 26.2 28.0 
251-350 15 13.2 8.3 14.2 
351-500 13 11.4 5.5 12.6 
501 11 9.6 4.1 13.7 
Total Orissa 114 100.0 100.0 100.0 


The growth rate during 1901-91 was not uniform in all the 
old districts of Orissa. Baleshwar district recorded the least rate 
of growth (245.9 per cent), preceded by Cuttack (249.6 per cent) 
Phulabani (257.2 per cent), Puri (268.6 per cent) and Ganjam 
(275.2 per cent) which was lower than the State average (395.9 
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per cent) rate of growth. All these districts except Phulabani are 
in coastal plains which were thickly populated even in 1901 and 
had a broad population base. There is very little room for future 
habitation. Phulabani, being located in the Eastern Ghats, had 
little scope for development. On the contrary, maximum growth 
was recorded in Kendujhar (718.9 per cent), followed by 
Sundergarh (566.1 per cent), and Koraput (414.9 per cent) dur- 
ing 1901-91. These districts, which were backward in the early 
decades of the century, have seen maximum development of 
industries because of the discovery and utilisation of vast min- 
eral resources. This has resulted in large-scale migration from 
the coastal plains to this Middle Mountainous region. The peo- 
ple from the Coastal Plains have been lured by the ‘pull’ factor 
where education and technology have reached a fairly advanced 
stage. Thus, ‘push’ factors have operated in the case of the 
coastal plains while ‘pull’ factors have attracted population in 
the Middle Mountainous region. Further, the growth rate has 
accelerated during the past two decades (1971-91), with 
Baleshwar leading (152.7 per cent), followed by Puri (152.5 per 
cent) and Sundergarh (152.1 per cent). During this peirod, the 
lowest growth in population has been recorded in Mayurbhanj 
(130.5 per cent), preceded by Balangir (134.8 per cent), and 
Kalahandi (136.8 per cent). These are also below the State aver- 
age of 143.6 per cent during 1971-91. 


Decadal Growth Rates 

Orissa’s population has not increased uniformly over the de- 
cades (1901-91). It has fluctuated violently from -1.94 per cent 
during 1911-21, to a maximum of +25.05 per cent during 1961- 
71. During 1941-51, the State recorded a low growth rate (6.38 
per cent), the second lowest during the past nine decades. But 
since 1971, the decadal growth has gradually slided to 20.17 per 
cent during 1971-81 and to 19.50 per cent during 1981-91, from 
the peak 25.01 per cent during 1961-71. This may be the result of 
the vigorous implementation of the family planning programmes 
which is a healthy trend (Table 11.6). 

This accelerated trend population growth has posed 
many problems which cannot be easily solved. Orissa had un- 
dertaken the burden of feeding 86,860 more persons per annum 
in 1951 than 1901 before Independence (1901-51). It escalated to 
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364,950 more during the next two decades in 1971 (1951-71) and 
during the past two decades (1971-91). Orissa has fed 478,350 
more persons per annum in 1991. This has posed enormous 
problems to feed these extra mouths due to slow rate of eco- 
nomic growth, specially in the food front. 


Occupational Structure 

Occupational structure is a dynamic factor, but in general, it is 
not undergoing substantial changes with the implementation of 
the Five Year Plans. Instead of getting diversified, it has re- 
mained primarily unifunctional. 

There has been shift from the primary sectors of occupa- 
tion to the secondary and tertiary sectors along with the in- 
crease in per capita income. The percentage of agricultural em- 
ployment increased from 73.8 per cent in 1961, to 74.7 per cent 
in 1981. In 1991 it was 73 per cent as against 64.9 per cent in 
India. 

Occupation and availability of labour forces are interrelat- 
ed. In Orissa, according to 1961 Census, 43.7 per cent of the 
population worked while the remaining 56.3 per cent depended 
on this section. In 1971, the dependents increased to 68.1 per 
cent while workers declined to 31.9 per cent. In 1981, the depen- 
dency slightly declined to 67.2 per cent and the percentage of 
workers marginally increased to 32.8. But in absolute numbers, 
more persons were dependent in 1981 than in 1971 and 1951 
(17.7 million, 15.07 milloion and 9.05 million, respectively). Fur- 
ther, the quality of population also declined as more people 
were dependent on agriculture and less people were working in 
1971 than in the previous decades. This fits in well with the 
national figure of 33 per cent workers and 67 per cent depen- 
dents (Table 11.7). 

It is further revealed that there are more male than female 
workers. Their ratio was about 8.2 to 1.0 in 1971. The reverse 
was true in 1981 in the case of non-workers. In 1981, the ratio 
was 5.09 to 1.00. Thus, more females were working in 1981 than 
in 1971. There are more women non-workers than men non- 
workers and the ratio is 2.06 to 1.00. This stems from the lack of 
facilities for women’s education. The prevailing social customs 
in Orissa also prevent women from working side by side with 
men. On all counts, a crash programme for women’s education 
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is called for. Radical changes in social customs are vital for the 
eonomic betterment of the State. 

However, it is sad to note that there are less workers and 
more dependents now than in 1961. In 1961, only 43.7 per cent 
used to earn and 56.3 per cent used to depend on them. In 1981, 
non-working dependents have increased to 68.1 per cent. Thus, 
only 31.9 per cent of people worked while more than twice the 
number depended on them. Apart from this, about 15 million 
people (14.95 million) are dependents. Thus, only one person 
worked, while 2.15 person depended in 1981. 

Economic prosperity does not depend on the size of the 
labour force alone but also on its quality which improves as the 
pattern of employment is diversified. Less dependence on the 
primary sector of occupation is better .as wage rates in the 
secondary and tertiary sectors are higher. It is a dangerous 
trend that Orissa is not well on this road and much remains to 
be done. In 1971, 79 per cent of the workers were engaged in 
agriculture as against 72.1 per cent in the country. Thus, Orissa 
is more rural in outlook than the country as a whole. Further, 
t..2 percentage of agricultural workers was 74.7 in 1981, 73.06 in 
1991 and 73.8 per cent in 1961. Hence, its economic backward- 
ness compared to many other States in the country. Numerically 
less men were depending on agriculture in 1961 than two de- 
cades later. This is clear from the Table 11.8 

About 1.18 million persons of the non-agricultural labour 
force are employed in seven sectors. Except “other services”, 
the maximum number of labourers are employed in household 
industries. About 3.6 per cent of the total labour force was 
employed in this sphere in 1981 against 3.6 per cent in 1971. 
This is followed by ‘trade’ in which 3.3 per cent of the labour 
force finds gainful employment. Only 0.5 per cent of the labour 
force of the State is engaged in construction, the lowest among 
all the categories. This alone speaks of the backwardness of the 
State. 


Occupational Structure in 1991 

In 1991, 37.53 per cent of Orissa‘’s population were workers 
while 62.47 per cent constituted dependents as against the de- 
pendency ratio of only 56.3 per cent in 1961. Thus, the State 
became poorer in 1991 as more persons were depending on the 
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working population than in 1961. The dependency ratio in Orissa 
is even higher than the national average of 62.36 per cent. The 
worker participation ratio comes to 53.74 per cent for males and 
20.85 per cent for females. Of the female workers, 12.31 per cent 
are main workers and 8.54 per cent marginal workers. There 
was a fall in the male work participation rate in the State in 1991 
compared to 1981. 


Table 11.9 
Occupational Structure of Workers, 1991! 
(Figures are in % of total workers) 


Category Orissa India? 
Cultivators 44.21 38.75 
Agricultural labourers 28.85 26.15 
Household Industry workers 3.47 3.63 
Other workers 23.47 31.47 
Total 100.00 100.00 
Total Workers 37.53 37.64 


1 & 2 Foot note Table 11.8 


Literacy 

The quality of population is determined by the level of its 
literacy in a region or State. The higher the level of literacy, 
greater the efficiency of the labour force. In this regard it is very 
unfortunate that Orissa lags far behind the national average. As 
per the 1991 Census, while the national average literacy is 52.11 
per cent, Orissa with only 48.55 per cent literates ranks as low 
as the 23rd State in the country. Kerala with 100 per cent 
literacy in 199T stands first, followed by Mizoram (81.23 per 
cent), Lakshadweep (79.23 per cent), Chandigarh (78.72 per 
cent), Goa (76.96 per cent) and Delhi (76.09 per cent). 

There .is a differential level of literacy among males and 
females. In this respect also, Orissa has figures lower than the 
national average. In India, while 63.86 per cent of males and 
39.42 per cent of females were literate in 1991, in Orissa the 
percentage was only 52.5 and 29.1 respectively. The regional 
differences in the level of literacy in Orissa are very sharp at the 
level of the districts. The districts with lower literacy than the 
State average (41 per cent) are mostly located either in the 
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Middle Mountainous region or in the Rolling Uplands. The 
lowest literacy is recorded in old Koraput district (18.7 per 
cent), preceded by Kalahandi (25.3 per cent), Mayurbhanj (30.5 
per cent), Phulabani (31.5 per cent) and Balangir (33.1 per cent). 
High literacy districts are mostly confined to the Coastal Plains. 
Puri with 54.3 per cent has the highest level of literacy in Orissa, 
followed by Cuttack (53.4 per cent) and Baleshwar (48.7 per 
cent). 

In general, males were more literate (52.5 per cent) than 
females (29.11 per cent) in Orissa in 1991. Females in Koraput 
district are the least literate (11 per cent), preceded by Kalahandi 
(12.4 per cent), Phulabani (16.8 per cent), Balangir (18.1 per cent) 
and Mayurbhanj (19.5 per cent). The maximum male literacy is 
observed in the Coastal Districts of Puri (65.2 per cent) and the 
lowest in Koraput (26.4 per cent). The pattern of male literacy 
level follows the same regional trend as the general literacy 
level (Table 11.10). 


Sex Composition 

Sex Composition in Orissa is gradually becoming more and 
more male dominated with each passing decade. In 1901, there 
were 1,039 females per 1,000 males. This declined to 1,022 
females in 1951 and in 1991 the figure was only 972 females per 
1,000 males. This trend is observed in all the districts except 
Koraput, where initially the number of females was only 966 but 
increased to 992 females per 1,000 males in 1991. The maximum 
decline in female ratio was observed in Ganjam (-107) in 1901-91 
followed by Cuttack (-104), Baleshwar (-97) and Puri (-69). It is 
worth noting here that all these districts are coastal districts 
where the decline in female ratio is very highe This may be due 
to the high literacy level (Table 11.11° 


Settlement Pattern 

That India is rural still holds good as 76.27 per cent of its 
population lives in villages.’ Orissa is even more rural! as 88.21 
per cent of its population lived in villages in 1981. Orissa‘s 23.26 
million rural people live in 46,550 villages. However, the size of 


! A village means a revenue unit or a mauza. It may contain one or more groups 
of houses or hamlets or no houses at all. Census of India, 1981, Series 16, Orissa, 
Pt. II-A, p.5. 
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the villages varies considerably. Some of them are small, with 
less than 200 people, while a few have a population of 5000—- 
9,999 persons. The villages have been categorised as small, 
medium and big,! depending on their population. 
Table 11.11 
Sex ratio in 1991 (Females per 1000 males) 


Year Change 
Districts/State ’ during 
(old) 1901 1951 1991 1901-91 
Sambalpur 1018 1009 967 -51 
Sundargarh 959 1012 938 -21 
Kendujhar 983 995 969 -14 
Mayurbhanj 1013 1001 982 -31 
Baleshwar 1065 989 968 -97 
Cuttack 1068 1025 964 -104 
Dhenkanal 1020 1017 951 -69 
Phulabani 1013 1015 998 -15 
Balangir 1042 1010 981 -59 
Kalahandi 1004 1019 1000 -4 
Koraput 966 991 992 +26 
Ganjam 1119 1113 1012 -107 
Puri 1009 1023 940 -69 
Total Orissa 1037 1022 972 -65 


In Orissa, the bulk of the villages are small. These consti- 
tute 66.38 per cent of the total number of villages. In them, 22.03 
per cent of the total rural population lives. Although the medi- 
um-size villages constitute only 30.86 per cent, they accommo- 
date a much larger population (56.03 per cent) compared to 
their number. The case with big villages is the same. They 
account for only 2.76 per cent but 15.89 per cent of the rural 
population live in them. One can conclude that the rural popu- 
lation of Orissa is dense in the fertile coastal plains and sparse 
in the inland areas. 

The number of villages in Orissa has fluctuated widely 
from a minimum of 45,387 in 1941 to a maximum of 48,398 in 
1951. In 1961, the number of villages was 46,466 excluding 5,659 


* Small—500 or less, medium-—-501-2000, big—over 2,000. 
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uninhabited ones. In 1971, it went upto 46,992, and in 1981 it 
came down to 46,553. As per 1991 census the number of villages 
has increased to 50,972 villages.’ This large variation in the 
number of villages is more due to the change in the policy of 
enumeration than anything else. During the last decade there 
has been a reduction of 439 inhabited villages in Orissa. This is 
because .in the 1951 census, in some cases, even hamlets were 
listed as villages. A few villages in Kalahandi and Koraput 
districts have been deserted and the villages have moved to the 
Dandakaranya Project for economic prosperity. As a result of 
the construction of the Hirakud Dam, a large number of villages 
were submerged. Another large number have been acquired for 
the Rourkela Project. Apart from all these, a considerable num- 
ber of suburban villages have been engulfed by the urban com- 
munities. Owing to these factors, the number of villages dwin- 
died at the time of the 1971 census and declined further in 1981 
(Table 11.12). 


Table 11.12 
Size of Villages 
Village 

Size (persons) : In percent of total 
Nos. In percentage rural population 

1971 1981 1971 1981 1971 1981 

200 or less 18,548 15,924 3୨.47 934.20 8.89 6.73 
201-499 Small 15,223 14,981 32.39 ଓ32.18 24.89 21.35 
500-999 8,821 9,805 18.77 21.06 18.77 29୨.53 
1000-1999 Medium 3,546 4,561 7.54 9.80 7.54 26.50 
2000-4999 830 1,234 1.77 2.65 1.77 14.62 
5000-9999 Big ¢ 22 47 0.05 0.10 0.05 1.22 
10,000 and more 2 1 ୦0.0୭୮ ୦0.0୩୮ ଠ୦ଠ.01୩ 0.05 
Total 46,992 46,553 100.0 100.00 100.0 100.00 


An interesting trend becomes evident when we compare 
the respective sizes of the villages in 1951, 1961, 1971 and 1981. 
With the growth in population, the existing villages are grow- 
ing, while a few new villages are coming up in the countryside. 


! Census of India, 1991, Series-19, Orissa, Paper-1 of 1991, Provisional population 
Totals. 
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Thus, while the number of small villages is declining, that of big 
ones is increasing. In 1951, small villages with a population of 
less than 500 persons each formed 84.0 per cent of the total. 
They dwindled to 77.08 per cent in 1961, 71.86 per cent in 1971 
and 66.39 per cent in 1981. Villages of other categories have 
increased at a diminishing rate with the increase in their sizes. A 
similar trend is also noticeable in the case of the number of 
people living in them. Lesser people were living in small villag- 
es in 1961 compared to 1951. In 1951, 51.7 per cent of the rural 
population was living in small villages as against 41.76 per cent 
in 1961. The figure declined to 33.78 per cent in 1971 and it went 
down further to 28.48 per cent in 1981. More rural people are 
living in other bigger categories of villages now than ever be- 
fore. This means that in Orissa bigger villages are growing at 
the expense of the smaller ones. The maximum number of big 
villages are found on the coastal plains, comprising the old 
districts of Ganjam, Cuttack and Puri. They are also found in a 
sizable number in Sambalpur district, located in the rolling 
uplands of western Orissa (Table 11.13). 


Housing 

The entire 26.4 million population of Orissa is huddled in some 
4.61 million residential houses, divided into 5.01 million house- 
holds. The average house density worked out to 5.72 persons in 
1981 against 5.29 persons in 1961. The rooms are congested as 
the normal size of a room in Orissa is about 9 sq.metres. The 
problem does not end here. In coastal districts like Puri, the 
average house density is the maximum in the State and (as high 
as 6.69 persons), followed by Cuttack (6.68) and Balasore (6.64). 
The housing problem is not confined to the coastal areas alone 
but is equally acute in the inlatd areas too. In Dhenkanal, the 
house density is 6.50, the fourth highest in the State. Next in the 
descending order are Kendujhar, Balangir and Mayurbhanj dis- 
tricts. In the coastal districts, the high average house density is 
due to the pressure of population, while in the inland areas it is 
mostly due to lack of construction activities because of the low 
economic growth. The house density was lower in 1971 than in 
1981. The lower density was 6.67, 6.54 and 6.62 persons in Puri, 
Cuttack and Baleshwar districts, respectively, in 1971. 
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Scheduled Castes and Scheduled Tribes 
Orissa is one of the few State with a heavy concentration of 
tribal population (7.0 million) in 1991. This constitutes 22.2 per 
cent of the total population of the State in 1991. There are 62 
Scheduled Tribes in the State. In other words, abOut one in 
every four citizens in Orissa is a tribal and they form a major 
minority. While they constitute about 57.9 per cent of the popu- 
lation in Mayurbhanj district, the maximum in Orissa. In Cuttack 
district they are only 3.3 per cent, the least in the State. 
Mayurbhanj district is followed by Koraput (54.3 per cent), 
Sundergarh, (50.7 per cent), Kendujhar (44.5 per cent) and 
Phulabani (37.3 per cent). They are exerting a dragging effect on 
the economy of the State. The tribals concentrate in areas of high 
relief and high slope values which sociologically suit their envi- 
ronment. Their distribution pattern shows two distinct tracts of 
tribal concentration, the south-west tract and the north north- 
east tract. The former consists of the old districts of Koraput 
(1.64 million), Phulabani (0.32 million), parts of Ganjam (0.30 
million) and Kalahandi (0.50 million) while the latter constitute 
the districts of Mayurbhanj (1.09 million), Kendujhar (0.60 mil- 
lion), Sundergarh (0.80 million) and part of Sambalpur (0.74 
million.). Thus in the south-west tract 2.47 million are found 
while in the north-east tract 3.23 million tribals live. The tribals!’ 
in the north-east multiply much faster than non-tribals. While 
(Table 11.14) the average annual growth rate of the State was 
2.42 per cent, tribals multiplied by 3.54 per cent. The tribals had 
a high female rate (1,007) than non-tribals (982) in 1961-71. 
This picture, however, changed during 1971-81. The tribal 
growth rate declined to 1.68 per cent against the non-tribal 
growth rate of 2.28 per cent. Even the tribal growth rate was 
lower then the total growth rate of 2.06 per cent during this 
period. During 1981-91 the tribal growth rate increased margin- 
ally to 1.86 per cent than that of previous decade but it was 
lower than the growth rate of non-tribals which was 2.04 per 
cent during 1981-91. Tribal population growth rate per annum 
was also lower than that of total population growth rate of 2.0 
per cent during 1981-91. This is an ominous sign. 


3 Kond, Gond, Santhal, Saura, Paraja, Kollah, Kisan, Kharia, Munda, Gadaba, 
Koya, Bhuinya, Juang etc. (Arranged as per their importance) 
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Table 11.14 
Scheduled Castes and Scheduled. Tribes of Orissa, 1991 


Districts Total Population (Thousands) In % of total popula- 


popul- tion of districts 
(Old) ation SC ST Total sc ST Total 
(1000) 


Sambalpur 2697 471 740 1211 17.5 27.4 44.9 
Sundergarh 1574 138 798 936 8.8 50.2 5୨.5 
Kendujhar 1337 153 595 74:› 11.4 44.5 55.9 
Mayurbhanj 1885 132 10୨1 1223 7.0 57.9 ଓ&é64.9 
Baleshwar 2802 555 198 753 1୨.8 7.1 26.9 
Cuttack 5523 1124 182 1306 20.4 3.3 ୨23.7 
Dhenkanal 1909 314 233 547 164 12.2 2୫.6 
Phulabani 864 162 322 484 188 ୨37.3 561 
Balangir 1708 295 317 612 17.3 18.6 ଓ35.9 
Kalahandi 1600 254 495 749 15.୨ 30.୨ 46.8 
Koraput 3013 452 1636 2088 15.0 54.3 ଓ69.3 


Ganjam 3158 524 297 821 16.6 9.4 26.0 
Puri 3590 555 128 683 15.5 3.6 19୨.1 
Orissa 31660 ଓ5129 7032 12161 16.2 22.2 ଓ3୫8.4 


About 53.81 per cent of tribals work as against the State 
average of 43.64 per cent and non-tribal’s figure of 40.44 per 
cent. This higher percentage of workers among the tribals than 
non-tribals and their low level of economy, drive them to de- 
pend more on muscle power for their livlihood than the non- 
tribal population of Orissa. Despite some progress in the tribal 
regions, the tribals seldom enjoy the fruits of planning. The 
higher the percentage of tribal population, the lower is the 
urbanization and hence a low development. Extra effort should 
be made to improve the lot of the tribal people, who can work 
hard for their economic prosperity. 

There are 93 Scheduled Castes classified in Orissa as per 
the Indian Constitution. Their total number is about 3.9 million, 
which is 14.68 per cent of the total population. Thus, the total ST 
and SC population put together accounted for 17.13 per cent of 
the total population in 1981. Apart from them, 111 Backward 
Classes have been listed who account for more than four mil- 
lion. The growth rate of SC population during the past decades 


} ‘States’ Reorganisation Commission 
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(1971-91 was 45.28 per cent. This was higher than the ST popu- 
lation growth rate. This perhaps in some measure accounts for 
the economic backwardness of the State (Table 11.15} The com- 
bined (SC and ST) growth rate is higher than the grc wth rate of 
total population of Orissa. 


Table 11.15 
Growth of SC and ST Population in Orissa 


Year Population (in millions) 

ST SC __Total SC and‘ST _ Total Orissa 
1971 5.07 3.30 8.37 21.90 
1981 5.92 3.87 9.79 26.40 


1991 7.03 5.13 12.16 31.66 


Growth in % 
of 1971 38.66 55.45 45.28 44.57 


Language and Religion 
Orissa is a unilingual State where Oriya is spoken. The present 
boundary was readjusted in accordance with the decisions of 
the State Reorganisation Commission (SRC). There are still out- 
lying tracts with a considerable Oriya-speaking population. This 
is more pronounced in the case of Bihar, as the two former 
princely States of Orissa, Saraikela and Kharasuan, were merged 
with Bihar. Oriya-speaking areas also exist in the Srikakulam 
district of Andhra. In Orissa, Oriya is spoken by 84.11 per cent 
of the population. Next to it, tribal languages dominate. Some 
24 per cent of the population speaks various principal tribal 
languages which are about 36 in number. All of these are dia- 
lects, mostly confined to the tribes after whom they are named. 
While in all the districts Oriya is the major language, in the 
core area it is more predominant. One such core area is formed 
by old Puri, Dhenkanal and Cuttack districts in the coastal 
plains. Here the Oriya-speaking population ranges from a mini- 
mum of 92.93 per cent in Cuttack, to a maximum of about 97.97 
per cent in Dhenkanal. In the upper rolling uplands, the districts 
of Bolangir, Sambalpur and Kalahandi form another Oriya- 
speaking core with more than 90 per cent of the population 
speaking this language, with Bolangir as the core where the 
Oriya-speaking population is 98.42 per cent. 


Digitized by srujanika@gmail.com 


184 GEOGRAPHY OF ORISSA 


In the border districts, the percentage of non-Oriya speak- 
ing people is slightly high. In the north-east namely Mayurbhanj 
district, 24.84 per cent of the total population speaks Santhali 
and Bengali. In Ganjam district in the south-east, Telugu, Savara, 
Kiji and Kondh are important (18.72 per cent). In the middle 
mountainous region, the dialects of the Scheduled Tribes domi- 
nate. As a result of all this, the Oriya-speaking population has 
diminished to as low as 56.89 per cent in Mayurbhanj, 56.9 per 
cent in Sundergarh, 65.88 per cent in Koraput, and 67.1 per cent 
in Phulabani. Keonjhar and Sundergarh districts have Oriya- 
speaking population which is above 70 per cent. 

Amongst the various religious groups of Orissa, Hindus 
form the vast majority. They are followed by Muslims, Chris- 
tians, Sikhs, Jains and Buddhists. Over and above all these, 
there are Scheduled Tribes, Scheduled Castes and others. 


Towns (1981) 

Orissa, a land of temples and old towns, is rich in its historical 
and cultural heritage. It is now on the threshold of large-scale 
urbanization and industrilization. Some of the towns like Puri 
(Shri Purushottampuri) and Jajpur (Viragu nagari) are men- 
tioned in Hindu mythology as seats of culture and tradition. In 
1981, 11 per cent of the people of Orissa were-town dwellers. 
This was far less than the Indian average of 23.3 per cent. In 
Orissa, 3.11 million lived in 108 towns which occupy only 1.47 
per cent of the total surface area of the State. The rate of growth 
of urbanization has been very sluggish in the past. Town popu- 
lation constituted only 2.7 per cent of the total in 1901, four per 
cent in 1951, 6.3 per cent in 1961, 8.4 per cent in 1971 and 11.0 
per cent in 1981. Al] these are direct indicators of low urbaniza- 
tion. Still the future appears to be bright as large-scale industri- 
alization is in the offing as a result of the easy availability of raw 
materials, power and improved transport network. Industrial- 
ization and urbanization go hand in hand. 

All but a few towns in Orissa have sprung up by the side 
of rivers, as during the country-boat days, the rivers acted as 
the principal means of communication and transport. Most of 
the towns have developed at the water points either as trade 
centres or as seats of administration. The latter needed natural 
defence against the enemy which the rivers provided. The 
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Mahanad;, the longest, the broadest and the deepest of all rivers 
in the State, accounts for 30.6 per cent of towns and 34.2 per 
cent of the urban population. The Rushikulya, the Brahmani and 
the Baitarani come next in order in this respect. 

Along the coastal plains, a mushrooming growth of towns 
is found. This is so because of the better water facilities, easy 
means of communication, a high pressure of population, and 
developed agriculture. 

The coastal plains account for 22.2 per cent of the total 
townships and 35.2 per cent of the urban population. In the 
rolling uplands and middle mountainous regions, 43.6 percent 
and 21.2 per cent of the urban population are found, respective- 
ly. The bulk of the large towns is located in the coastal plains. 
Cuttack, Bhubaneswar, Berhampur, Puri, and Balasore of this 
region rank first, third, fourth, sixth and seventh, respectively, 
in the town hierarchy of the State (Table 11.163. 

There have been considerable shift in the pressure of urban 
population at the regional level. The pull has mostly been in the 
north-west direction. As a result, the urban population centre 
has shifted from its 1961 position to the north-west. This is so 
because of the development of Rourkela and a large number of 
small and medium-sized towns in northern and north-western 
Orissa. In 1951, the coastal plains accounted for 60.7 per cent of 
the urban population, but in 1971 it dwindled to 42.3 per cent 
and 35.2 per cent in 1981. The rolling uplands have improved 
their percentage from 22.3 per cent in 1951 to 40 per cent in 1971 
and 43.6 per cent in 1981. During this period, the number of 
towns il in this region has increased from 12 to 36 to-48. 


Towns 1991 
The number of towns increased to 119 in 1991 from 108 in 1981 
and the number of urban population increased to 4.235 million 
from 3.110 million during the same period. The percentage of 
people living in towns and cities also increased to 13.38 per cent 
in 1991 from 11.00 per cent in 1981. Although this increase in 
percentage of urban dwellers during 1981-91 was significant, it 
was only half of the Indian average of 25.71 per cent of urban 
dwellers. Thus we can conclude that Orissa is very much less 
urbanised in 1991 compared to India as a whole. 

There has been also a significant shift in the growth of 
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towns at regional level during 1971-91. During this period in the 
coastal plains the number of towns in percentage of total towns 
of Orissa has increased to 31.1 per cent from only 27.2 per cent. 
So also is the case in middle mountainous region where it has 
increased from 28.4 per cent in 1971 to 33.6 per cent in 1991. 
This is mainly because many new townships have developed in 
the middle mountainous regions due to accelerated activities in 
mining, location of new industries and development of hydel 
power projects. Rengali is a good example of a hydel power 
project township while Damanjodi, Saintala and Sunabeda have 
developed due to industrial activities. But during this period, 
although there has been an increase in the number of towns in 
the Rolling Uplands, percentagewise it has declined to 35.3 per 
cent in 1991 from 44.4 per cent in 1971. This is due to lack of 
devlelopmental activities in Western Orissa. During this period 
in this region the per cent of urban population has also declined 
from 40.2 per cent in 1971 to 27.1 per cent in 1991 of the State as 
a whole while the coastal plains and middle mountainous re- 
gion have gained in their percentile contribution. (Table 11.16) 


Town Development 

Most of the old towns, as stated earlier, were the seats of 
administration or centres of Hindu religion. A large number of 
them bear the suffix ‘garh’ (which means fort)! and were in fact, 
the seats of old forts in many cases. They formed the nucleus of 
urban development. Among the religious centres, Puri, Jajpur 
and Kendrapara stand out prominently. Cuttack, the old capital 
of Orissa, has been the leading town from the very beginning. It 
has retained through the centuries its commercial supermacy 
which may now be surpassed by Rourkela. 

All the towns of Orissa may be grouped into categories as 
per their period of development. These are—old historical towns 
(before 1901), pre-war towns (1901-11), war-time towns (1911- 
51), and post-war, post-Independence towns (after 1951) and 
recent towns (1981-91). There are 14 old towns which claimed 
the maximum population till 1961. But these have since then 
been surpassed by the post-war and post-Independence towns. 
Eight of them are located in the coastal plain. The rest are 


! Athgarh, Bargarh, Deogarh, Keonjhargarh etc. 
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scattered over the interior areas. They are primarily commercial 
centres During the war 23 towns developed, which are mostly 
nodal, mining and administrative centres. Jharsuguda, being a 
railway junction is a typical nodal town, while Talcher is a coal- 
mining and industrial centre. The maximum number of towns 
(62) came up during the post-war and post-Independence pe- 
riod and 37.7 per cent of urban people live in them. These places 
are mostly industrial, mining, nodal and administrative centres. 
Quite a few are also overgrown villages without a sound eco- 
nomic base. 

Among the industrial towns, Rourkela, Brajarajnagar, 
Rayagada, Rajgangpur, Chaudwar, Sunabeda, Talcher, Anugul, 
Saintala and Damanjodi are worth mentioning. All these are 
famous for either a single or a group of industries. Biramitrapur, 
Barbil, Rampur and Talcher are important centres of mining. 
Among the nodal centres, Jatni, Khurda, Kantabanji, and 
Rairangpur are important. Gopalpur, Paradeep and Chandbali 
are the port towns which have developed during this period. 
Among the overgrown villages, Soro, Jaleswar, Banki, Anandpur, 
Purushottampur, Nimapara and Pipli may be mentioned. A few 
towns have also developed because of the generation of hydel 
power. They are Machkun! and Burla, Balimelanagar and 
Rengali. Bhubaneswar is the State’s new capital. It is the best 
planned town in the country, next only to Chandigarh. There 
are 11 recent towns which have developed during 1981-91. They 
have a total population of 75.8 thousand. Functional diversifica- 
tion of the modern towns is, thus, the principal factor. 

It is quite interesting to note that among the fast develop- 
ing towns, the post-war and post-Independence ones do not 
figure prominently. 


Towns 1991 

On an average the annual rate of growth of these towns were 
3.32 per cent till 1981. The fastest growing towns are the ones 
which belong to the ‘war time’ towns (6.25 per cent) followed 
by old towns (5.47 per cent)’ till 1981. By 1991 the fastest- 
growing towns are ‘old towns’ which have grown at an annual 
rate of 6.77 per cent followed by towns which have originated 
during 1901-81_However, when we consider the growth rate of 
towns of all categories by the end of 1981 it was 2.40 per cent 
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and 3.27 per cent by the end of 1991. Thus we can safely 
conclude that towns in Orissa have grown at a faster rate 
during 1981-91 (Table 11.17). 

Although Table 11.17 depicts a generalised picture, the 
individual towns have developed at different rates. By and 
large, the post-Independence industrial towns have higher rates 
of growth than the old towns. Bhubaneswar has got the maxi- 
mum per annum growth (44.3 per cent) in the State and if this 
continues it will easily dislodge Cuttack from its traditional first 
position. 

It is followed by Rourkela (17.9 per cent), Sambalpur (15.7 
per cent), Cuttack (8.0 per cent), Berhampur (17.9 per cent) and 
Puri (2.6 per cent). There is one town which instead of growing 
is actually dwindling. This is Chandbali. The slow-growing 
towns are Sonepur, Angul, Khariar, Jaleshwar and Nayagarh. 
Sonepur, once a flourishing river port located at the confluence 
of the Tel and the Mahanadi, is now declining. This is because 
the bulk of the river trade in the Mahanadi has been diverted to 
road transport. As a consequence, Sonepur, has lost its econom- 
ic base. All these towns are class V towns with a population of 
less than 20,000. This was the picture till 1981 since they became 
towns. However during 1981-91 Bhubaneswar UA had an annu- 
al growth rate of 8.75 per cent followed by Cuttack UA (3.49), 
Berhampur 2.96 per cent and Rourkela 2.41 per cent, Puri 2.39 
per cent and Sambalpur UA 1.92 per cent. 


Structure of Urban Population 

When the structure of urban population is analysed, it is re- 
vealed that the bulk of it lives in cities and big towns.’ While 
such towns contribute only 13.43 per cent of the total number, 
they accommodate 51.4 per cent of the urban dwellers in 1981. 
The medium towns are maintaining a riear harmony as regards 
their number and population, as they accommodated 24.4 per 
cent of urban dwellers while they constituted 24.1 per cent of 
the total number of towns and cities in 1981. On the other hand, 
the number of small and ‘very small towns is large (62.9 per 
cent) but the population they house is very small (24.2 per cent). 


! In 1981, big towns and cities accommodated 47.2 per cent more people com- 
pared to 1901 although their numerical percentage contribution has not increased 
proportionately. 
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The bulk of urban dwellers in Orissa thus lives in big towns and 
cities. 

The structure of urban population has changed consider- 
ably since 1981. A general trend is seen that big towns’ have 
grown faster than the small ones. This is even more so in the 
case of cities where 44.4 per cent of people lived in 1991 against 
only 35.5 per cent of city dwellers in 1981. In the case of small 
towns, their number has swelled to 52 in 1991 from 40 in 1981 
without a proportional increase in the percentage of population 
living in them which has remained constant at 17.4 to 17.5 per 
cent. The number of very small towns have declined to 25 in 
1991 from 28 in 1981. In terms of percentage of people living in 
them it is only 4.3 per cent in 1991 as against 6.8 per cent in 
1981. This is in conformity with the national trend, according to 
which large towns and cities are growing at a faster rate at the 
cost of smaller ones. (Table 11.18). 


Occupational Structure 

Fifty-nine per cent of the towns of Orissa are administrative 
centres. This group is followed by agricultural and manufactur- 
ing towns which contribute 32.1 per cent and 6.2 per cent to the 
total number of towns, respectively. Although, according to the 
1971 Census, towns with a predominantly agricultural bias have 
been avoided there are 26 such towns in Orissa. Among them 
are Hinjali, Bhuban, Jaleswar, Banki, Barpali and Athagada. 

There are only five predominantly manufacturing towns in 
Orissa: Brajarajnagar, Rajgangpur, Rourkela, Chaudwar and 
Sunabeda. 

All these towns have developed because of industries. 
There is a paper factory at Brajarajnagar, a cement factory at 
Rajgangpur, a steel plant at Rourkela and a Mifs engine 
at Sunabeda. Chaudwar is the industrial suburb of Cu 
has a number of manufacturing concerns. Biramitrapur is 
collecting township, Daitari, Talcher and Joda have mi 
per their primary occupation. Jatni and Jharsuguda are n 
centres of the S.E. Railway. Paradeep, Gopalpur and Chand 
are port town. 

A few towns developed in 1981 because of hydel power 
generation. These are Rengali, Balimela Nagar, Chitrakonda, 
Hirakud and Burla on the Hirakud Dam. Chilika, Gopalpur, 
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and Pipli are growing because of tourist activities. 

As a secondary occupation in the towns of Orissa, trade 
and commerce dominate. About 42.3 per cent of the towns in 
the State are trading and commercial centres. Next to this cate- 
gory other services and agriculture dominate. Gopalpur is the 
only example which has mining as its secondary occupation. 
Rayagada and Barbil are secondary nodal towns. Joda, Hirakud, 
Chaudwar and Baudh have manufacturing as their secondary 
occupation. 


Population Projections 

The analysis of population will never be complete without a 
reference to future projections. Based on various calculations!’ 
Orissa’s population was estimated to be 31.5 million in 1991 and 
is projected at 37 million in 2001. 
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INDUSTRY 


Despite considerable industrial development since Independence, 
Orissa lags behind many other States. This becomes quite glar- 
ing as Orissa has the smallest number of registered factories 
(1.03 per cent) in India, compared to 23.61 per cent in Maharashtra 
and Gujarat, 13.67 per cent in Bihar, and 8.77 per cent in West 
Bengal. Orissa employs only 0.21 per cent of the industrial 
labour daily, which is the lowest in the country, although it 
accounts for 4.78 per cent of the total area. The growth of 
industrial units in Orissa has been very slow. Ali this has 
resulted in a low per capita income. In 1965-66, the State’s per 
capita annual income was only Rs. 329, lower than India’s 
average, which was Rs. 426. In 1984-85, it was Rs. 1,534 against 
India’s average of Rs. 2,344. Thus, the gulf between India’s and 
Orissa’s per capita income was only Rs. 97 in 1965-66 as against 
Rs. 810 in 1984-85. Hence, Orissa became poorer during 1965-86 
compared to India as a whole. The State has continued to be 
poor although more than eight plans have already been imple- 
mented. In April 1996 per capita net State Domestic Product 
(SDP) at current prices in Orissa was only Rs. 4726 as against 
Punjab’s Rs. 12,319, Maharashtra’s Rs.10,984 and Haryana’s Rs. 
10,359. Even after 50 years of independence, Orissa has contin- 
ued to remain third from bottom in net SDP. The Per capital 
income in Orissa has increased to only Rs. 2506 in 1995-96 from 
Rs. 1841 in 1985-86 at 1980-81 prices, whereas the national 
income has increased to Rs 230,568 crores from Rs. 139.025 
crores during the same period.! Thus, while national income has 
increased by 65.8 per cent, Orissa’s per capita income has gone 
up by only 36.12 per cent. Hence, Orissa has become poorer in 


! Times of India.14.3.96. 
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1995-96 as compared to 1985-86. The need of the hour is to 
stimulate industrial growth by higher investments which will 
raise the.standard of living in the State. 


Industrial Labour Force 

To judge industrial growth, the extent of industrial employment 
is one of the barometers. In Orissa, there has been a steady 
increase in industrial employment since the First Plan was 
launched, but the growth rate has been extremely slow despite 
its vast untapped natural resources. In 1951, industrial employ- 
ment constituted only 7.14 per cent of entire labour force of the 
State as against 8.05 per cent in 1961. This increase was experi- 
enced both in absolute and percentile figures. As many as 390,000 
men were employed in this sector in 1984-85. This is an unmis- 
takable sign of industrial growth. It is more so because indus- 
tries are increasingly employing labour-saving machinery. But 
when viewed against the national scene, the State appears to be 
backward in the field of industry. This is because in India 10.64 
per cent of the workers were engaged in industry in 1961 
compared to 8.05 per cent in Orissa. This anomaly has to be 
avoided as a land of immense resources can ill-afford to be 
industrially backward. 

Supply of adequate labour for industrial establishments in 
Orissa has never posed a problem as agricultural employment is 
oversaturated and unremunerative. Compared to many other 
industrially advanced State like West Bengal and Maharashtra, 
the extent of industrial employment is still very low in Orissa. 
Thus, there is absolutely no problem regarding labour supply 
for future industries in the State. 


The Industrial Picture in 1989-90 

The industrial picture in Orissa can be assessed from its number 
of factories, number of workers engaged and, above all, from its 
value of output. 


a) Number of Factories 

In 1989-90, Orissa had registered 1339 factories and 35,845 small- 
scale industrial establishments. Old Puri district with 300 regis- 
tered factories ranked first, followed by Cuttack (225), Sundergarh 
(171) and Sambalpur (153). Phulabani had the least number 
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(four) of registered factories, preceded by Kendujhar (24). The 
districts of Sundergarh and Sambalpur have developed very 
fast during the past few decades. In small-scale industries, 
Ganjam led with 3,766 units, followed by Puri (3,233) and 
Sundergarh (3,204). 


b) Number of Workers 

In all, 124,967 workers were engaged in registered large and 
medium-scale industries in Orissa, while about twice that num- 
ber (264,286) workers were engaged in small-scale units. The 
maximum number of workers in registered factories was—Puri 
(35,614), Sundergarh (30,776) and Sambalpur (14,768). As usual, 
Phulabani had the lowest number of workers (154). It was 
preceded by Kalahandi (547). The situation was different in the 
case of small-scale units. Cuttack district employed the maxi- 
mum number of persons (49,195) followed by Sundergarh 
(35,181), Puri (31,183) and Ganjam (23,559), while least number 
of persons were engaged in Phulabani (5,724). 


Value of Output 

In terms of value of output for registered factories, Sundergarh 
topped the list (Rs 175.7 million) because of the Rourkela steel 
plant. It was followed by Dhenkanal (Rs. 83.5 million) and 
Koraput (Rs. 57.3 crores) due to NALCO. Thus, it is very clear 
that in large scale industries, it is the Middle Mountainous 
region which leads in Orissa compared to the Coastal Plains 
because of its vast mineral resources. 


Other Factors 
The infrastructure for the development of «industry in Orissa is 
available. A combination of coal, iron ore, limestone, bauxite 
and a host of other minerals on the one hand and port facilities 
on the other are the unique features in Orissa. In addition, the 
bountiful forest resources and agricultural products provide 
ample scope for the development of forest-based and agro- 
based industries. 

The entire industrial structure can be divided into the 
following categories: 
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(a) Large-scale heavy industries; 
(b) Large-scale indus tries; 

(c) Medium industries; and 

(d) Cottage industries 


Large-Scale Heavy Industries 

In this category, iron and steel industry, aluminium, cement, 
ferro-manganese, ferro-chrome, galvanised pipe units, steel roll- 
ing mills and fertiliser plants are included. 


Large-Scale, Medium and Cottage Industries 

Cotton textile, spinning mills, ceramic, glass and refractory units, 
sugar factories caustic soda plants, salt, chemical, paper and rice 
mills are included in this category. 


Power 

Availability of cheap, adequate and uninterrupted power sup- 
Ply is an essential prerequisite for industrialisation. In Orissa, 
power is generated from two sources: thermal (non-renewable) 
and hydel (renewable). Hydel power is being generated from 
the perennial rivers like Mahanadi at Hirakud, Brahmani at 
Rengali, Machkund at Balimela and Machkund waterfall and 
Kolab. It is planned to harness the Indravati and the Potter 
during the Eighth Plan. 

Thermal power is being generated from coal, mined at 
Talcher in the Brahmani Valley and at the Rampur-Hingir 
coalfields in the Ib Valley. Talcher has estimated reserves of 
22,818 million tonnes while Ib’s reserves have been estimated at 
16,808 million tonnes (up to a depth of 600 metres). Thus, 
Orissa’s coal reserves of all categories amount to 24.5 per cent of 
the total Indian reserves. Talcher coal is suitable for blending 
with coking coal from Jharia, which is being used in the blast 
furnace at the Rourkela steel plant. 

Orissa’s power generation growth is phenomenal. It was 
only 9.6 MW during the First Plan, 260 MW during the Second 
and 429 MW during the Third. The State installed capacity in 
August 1991 at the end of the Seventh Plan, stood at 1611.5 MW 
while the unrestricted demand was 1271.0 MW and the 
availaibility of power, was only 712 MW (this included power 
from various sources). Thus, by the end of 1991, Orissa was 
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facing a deficit of 559 MW, which was as high as 44 per cent of 
the total unrestricted demand by the end of 1991. This power 
deficit is crippling the growth of industries in the State. 

During 1991-92, the power generation by hydel plants 
totalled 444 MW. The TTPS, operating at 45 per cent plant load 
factor (PLF) generated about 211 MW. In addition, Orissa re- 
ceived 75 MW from Frakka and 36.5 MW from Chukha in 
Bhutan, through the National Grid. 

The daily peak load demand in Orissa was 995 MW in 
1992, but daily deficit is 250 to 350 MW. Thus, the deficit 
between the peak load demand and power supply is 35.2 per 
cent. It was feared that the State will continue to face a power 
shortage of about 693 MW by the end of 1994-95 notwithstand- 
ing the fact that its installed capacity is going up by a whopping 
2,146 MW during the Eighth Plan alone. 

Power loss during transmission is a major problem in 
Orissa. During 1985-86 it was 40 per cent as against the Indian 
average of 21.07 per cent and the North-East’s average of 35 per 
cent. Grid Corporation of India is now trying to bring down the 
loss to less than 20%. 


Picture after the Eighth Plan 

Ongoing power projects once completed during the Eighth Plan 
will boost Orissa'’s installed capacity to 3,441.99 MW but even 
then there will be power deficit of 36 per cent against the 
unrestricted demand of 2199 MW of firm power generation. The 
deficit would persist as per the Minister of Power's statement in 
March 1992. However, there will be a reduction in the deficit 
demand / generation ratio which stood at 44 per cent at the end 
of the Seventh Plan with the State’s installed capacity being 
1611.45 MW against the firm generation of 721 MW. 

After the completion of several large and small hydel and 
thermal power projects, the installed capacity will be increased 
to 3,400 MW to add another 1,588 MW to the firm generation by 
the end of the Ninth Plan. At+that time, Orissa may have surplus 
power for its industries. If the present efforts to set up super 
thermal power plants in the private sector at Ib Valley and at 
Talcher materialise, then not only will the power shortage in 
Orissa be taken care of but will also ease the deficit in the entire 
eastern region to a great extent. 
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Orissa has recorded a two-fold jump in investment since 
the adoption liberalisation process in 1991. It attracted an in- 
vestment of Rs.81,937 crores by the end of 1994, a nearly two- 
fold increase from the previous year in the total investment 
projection. It ranked fourth in the country, in this aspect only 
next to Maharashtra, Gujarat and Madhya Pradesh for setting 
up industries as revealed by Centre for Monitoring Indian Econ- 
omy of Bombay. This investment constitutes 10.6 per cent of the 
country’s total investment. While national average of per capita 
investment was only Rs. 9,176 it was Rs. 25,880 in Orissa as a 
whole in 1994. Most of the 106 projects in the pipe line was in 
the core sector. Orissa has attracted private investment to the 
tune of Rs. 52,342 crores in core sector which was 63.9 per cent 
of the total investment projected for the state. Thus Orissa has 
attracted more foreign investment than most other states of the 
country. 

Mega-power projects, large steel plants and refineries ac- 
count for bulk of investment in the State. The breakup is: power 
Rs. 51,234 crore, Steel Rs. 9,992 crores, Mining and refining Rs. 
12,534 crores which form the major chunk of the investment. 

Most of these investments are to be located in the old 
districts of Sambalpur, Dhenkanal and Kendujhar. In fact 
Sambalpur has attracted Rs. 21,802 crores, second highest in- 
vestment in any district of the country till 1994. 

The Israel-based Eisenberg group has announced setting 
up a thermal plant of 3000 MW at the Ib Valley at an estimated 
cost of Rs. 10,500 crores. Consolidated Electric Power Asia Ltd. 
promoted by Hong Kong-based Hopewell joldings and co- 
promoted by Power Grid Corporation of Inglia Limited, have 
announced to set up 8 units of 660 MW coal fired power plant at 
an estimated cost of Rs. 19,008 crores. The US-based AES 
Transpower Promoted Ib Valley Power will set up two units of 
210 MW each at the Ib Valley, with a capital outlay of Rs. 1993.6 
crores. The CMIE plans to invest Rs. 9,843 crores in Dhenkanal, 
Rs. 9,271 crores in Kendujhar, Rs. 7,003 crorec in Cuttack, Rs. 
6,105 crores in Koraput and 4,583 crores in Sundergarh old 
districts.’ 


! Economic Times. 2nd February, 1995. 
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Mineral Based Industries 


Iron and Steel 

Rourkela is located at the point of ‘minimum transfer costs’ in 
relation to the sources of raw material, power and market. It is 
an ore-based plant and has the advantage of a shuttle service 
between the coal and ore heads. The iron and steel plants are 
located at the coal head at Bokaro, Durgapur and 1.S.C.O. The 
rakes carrying ore from the Bihar-Orissa iron belt used to return 
empty earlier. This was a huge national loss. Now they bring 
coking coal from Jharia on their retum journey for Rourkela. 

The Bihar-Orissa iron belt has proved reserves of 2,740 m. 
tonnes, and 8,000 m. tonnes of indicated and possible ore 
deposits as per 1974 estimates. They are all haematite ores and 
the metal content varies from 61.3 per cent to 66.6 per cent. The 
belt is only 32.2 km from Rourkela. With the completion of 
the Muri-Ranchi line, the distance between the Jharia coke fields 
and Rourkela has been reduced considerably. About 30 per 
cent of the Rampur-Hemgiri coal is blended with the Jharia 
coking coal. The Hirakud Hydel Power Station is 140.9 km 
away from the steel plant. Limestone for fluxing is procured 
from Langiberna and Biramitrapur, which are located within a 
radius of only 2.25 km. Dolomite supplies are available 
from Biramitrapur. The Sankha and Koel supply about 590 
million litres of water a day for the steel plant. Further supplies 
come from the Mandira detention reservoir, constructed on 
the Sankha to supplement the water requirements. The average 
market distance is 1,247 km when the principal markets 
like Calcutta, Mumbai, Delhi and Chennai are taken into 
account. 

To produce one tonne of steel, 661.72 tonne-km of haulage 
of major raw materials is required as against 1,571.69 tonne-km 
for Bhilai and 1,163.38 tonne-km for Durgapur. Thus, Rourkela 
has got a locational advantage over the other two public sector 
plants in the country. It has specialised in the production of 
steel sheets which are needed for the manufacture of ships. The 
other products include galvanised sheets, electrolytic tin plate, 
high silicone steel for the electrical machinery and special steel 
plant for the Heavy Vehicle Factory at Avadi. The present 
utilised capacity is about two million tonnes. 
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The Rourkela steel plant is being expanded and modernised 
to produce 1.15 million tonnes of steel by 1994-95 as against the 
production 0.94 million tonnes in 1984-85. Its capacity, including 
pig iron, will be about 3 million tonnes by the end of the Eighth 
Plan. Rourkela will get iron ore supplies from Barasuan, Kaita 
and Bolani to the extent of 2.36 million tonnes by 1992-93; GF 
grade limestone will be supplied from Purunapani and Satna to 
the extent of 0.39 million tonnes, SMS grade limestone of 0.239 
million tonnes will be provided as also dolomite from Bishra 
(0.185 million tonnes). The Orissa Mining Corporation will sup- 
ply 0.06 million tonnes of manganese. 


Table 12.2 
Power Projects in Orissa (Figures are in MW) 


At the end of Present 


Projects firm 
7th Plan 8th Plan supply 
27.5.92 
(A) Hydel: 
1. Hirakud State 1 & II 270.00 270.00 270.00 
2. Balimela Hydel Project 360.00 360.00 
3. Machkund Hydel Project 34.00 ୨34.00 7୦0.00 
4. Rengali Hydel Project 
50 MW x 4 units 200.00 200.00 
Rengali Hydel Project State II 50 x 1 50.00 ଓ50.00 


5. Upper Kolab Hydel Project 80 MW x 3 240.00 240.00 
Upper Kolab Hydel Project 


State II 80 KW x 1—- -- 480.00 80.00 
(B) Proposed/Under Construction: 
6. Indravati Project 150 MW x 4 oy {1994) -- 600.00 -- 
7. Potteru Hydel/Project --0 6.00 -- 


Total Hydel Projects 1,104.00 1,840.00 470.00 
(C) Thermal Projects: 


1. Talcher Thermal Power 480.00 480.00 154.83 
2. NALCO Captive Power Plant 600.00 9୨60.00 171.73 
3. Indian Charge Chrome Captive 
Power Plant 60.00 60.00 59.25 
4. NTPC (Talcher Super Thermal Power 
Plant) of 500 MW of which Orissa’s share -- 340.00 ତ 
{Contd.) 
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At the end of Present 


Projects firm 
7th Plan 8th Plan supply 
27.5.92 
5. Ib Valley thermal Power Project Phase 1 
210 MW x 2 -- 420.00 
Phase II 210 MW x 2 ଓ 420.00 
Total Thermal Power Projects 1,140.00 2,680.00 385.81 
Grand Total of Power Projects 2,244.00 4,520.00 855.81 
Outside State supplies Madhya Pradesh - -- 48.00 
Andhra Pradesh - -- 27.00 
Total Power availability 2,244.00 4,520.00 ୨30.81 


Orissa also gets power supplies from 
Farakka Thermal Project 1250.00 MW 
Kaholgam Super Thermal 100.00 MW 
Chukka (Bhutan) 36.50 MW 


Proposed Steel Plant at Datari 
Orissa has ideal economic conditions for the establishment of a 
second steel plant for which a MOU has been signed with 
Swaraj Paul Group of UK. In early 1992, a site was selected and 
the foundation stone laid at Bargadia near Datari. The proposed 
plant will have a capacity of 3 million tonnes as against 
Rourkela’s 1.7 million tonnes. However, in 1996 the Swaraj Paul 
group has backed out and the future of the plant is uncertain. 

This plant will be in the private sector as per the new 
industrial policy of the Government of India. The latest hametitic 
ore estimates of Orissa are placed at 3,120 million tonnes, as 
against India’s 10,000 million tonnes. Hence Orissa has about 
one-third of the haematitic ore reserves of the country. The 
chrome reserves of Sukinda are estimated to be about 90 per 
cent of the country’s total chrome reserves. In addition, all the 
nickel reserves in the country are at Sukinda. The State also has 
large managanese reserves. All of them are the essential inputs 
of a steel plant. 

The selected site is less than 10 km from the chrome and 
nickel reserves of Sukinda. The Talcher coalfields are 120 km 
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away. Iron ore will be supplied from Malanga Toli of Kendujhar 
and bauxite from Gandhamardan. To have steady power supply at 
Kiriburu near Jakhpura, Southern Electricals of the USA is setting 
up a 500 MW thermal plant to feed the proposed steel plant. 

For transport facilities Jakhpura has a railhead which is 
very close to the proposed site which links Paradeep port. The 
Brahmani is only 5 km away from Datari and will supply a 
steady flow of water, both to the steel plant and the township 
for domestic consumption. Thus, the Datari steel plant will be 
located at an ideal place which will help make its steel compet- 
itive in the domestic and international markets. The steel plant 
will be build on an area of 10,000 acres. Near Dargadia, another 
steel plant is being set up by Nilachal Ispat Nigam. It will be 
much smaller than the Datari steel plant. A third Steel Plant is 
being set up in the same region with Chinese collaboration. At 
Gopalpur a port-based steel plant is being established by the 
TATA’s with an ultimate production capacity of 10.0 million 
tonnes. It is expected to go into production by 1998-99. It will be 
the second port-based steel plant in India, next to the steel plant 
at Visakhapatnam. 


Aluminium 

An aluminium factory was set up at Hirakud during the First 
Plan itself. It is a joint venture with Canada. Although bauxite 
deposits are some distance away from the site, the pull of power 
has played a decisive role. Cheap hydel power is supplied from 
Hirakud. A cable factory has also been located there recently 
which has taken advantage of the aluminium products of the 
factory. 


National Aluminium Company Limited (NALCO) 

NALCO was set up at Bhubaneswar in 1981 ‘in collaboration 
with Aluminium Pechiney of France. It is an integrated alumi- 
na/aluminium complex. In 1975, bauxite deposits were discov- 
ered on five flat topped hills called Panchpatmali in old Koraput 
district with total estimated / proved reserves of 1.7 billion tonnes. 
An open cast mine in the Panchpatmali hills, the reserves of 
which have been estimated at 375 million tonnes of bauxite is 
being worked. It will produce 2.4 million tonnes of bauxite per 
annum. 
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NALCO has an alumina plant at Damanjodi for refining of 
bauxite ore, with a plant capacity of 0.8 million tonnes per 
annum. It is located at the foothills of the Panchpatmali at a 
distance of 14.6 km from the minehead, to where bauxite ore is 
carried by a cable belt conveyer system, the longest in India. 

An aluminium smelter plant is located at Angul in Anugul 
district and produces 0.218 million tonnes per annum. It started 
production in 1987. The raw materials for this plant is brought 
from Damanjodi and Belgaum in Karnataka. This plant is pro- 
ducing only aluminium. 

NALCO’s captive power plant is located at Angul to which 
2.4 million tonnes of coal is being supplied from Talcher. The 
captive power plant has an installed capacity of 600 MW and 
this is to be raised to 720 MW by 1993 and 960 MW by the end 
of Eighth Plan. 

Port facilities for export of bauxite, alumina and alumini- 
um are available at Visakhapatnam. Paradeep port is also to 
handle the export of aluminium. 

This plant is one of the most modern in the world and the 
biggest in Asia. It is employing state-of-the-art technology. After 
it started production, India has not only become self-sufficient 
in aluminium production but has started exporting about 0.315 
million tonnes. To protect the environment, a fume treatment 
plant has been installed, more than two million trees planted 
and Rs. 100 crores spent on pollution control measures. The 
plant has generated employment for thousands of people direct- 
ly and indirectly in the backward region of Orissa. Many small- 
scale industries have developed in Koraput, Angul and 
Dhenkanal districts which are very backward. 


Production 
In 1990-91, NALCO produced 1.86 million tonnes of bauxite, 
0.672 million tonnes of alumina at Damanjodi, 0.192 million 
tonnes of aluminium at Angul and 3,531 million units. of elec- 
tricity from its captive power plant at Angul. Thus, it recorded 
better performance by all its branches compared to previous 
years. 

During 1991-92, NALCO produced 0.78 million tonnes of 
alumina, 0.19 million tonnes of aluminium and generated 3465 
million units of electricity from its captive power plant at Angul. 
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Thus, there has not been much of a change except in production 
of aluminium during 1991-92. 


Export Performance 

During 1990-91, NALCO exported 0.4 million tonnes of alumina 
and 0.045 million tonnes of aluminium and earned Rs. 304 
crores. In 1991-92 it exported 0.61 million tonnes of bauxite ore 
and 0.39 million tonnes of alumina and earned Rs. 385 crores. 
Thus it achieved a rise of 26.6 per cent in export earning in 1991- 
92 over 1990-91. During the past four years, NALCO has earned 
foreign exchange worth Rs. 1,310 crores. It attained the distinc- 
tion of a ‘star trading’ organisation in 1991-92 despite the dull 
trading in the international market. This could be achieved as its 
capacity utilisation reached 103 per cent in 1991-92. It has planned 
to export 777,000 tonnes of calcite alumina annually till 1995-96. 


Tabte 12.3 
Production and Export of Aluminium and Alumina 
by NALCO during 1st six months! 1996-97 


Year Production Export (Rs.) 
Alumina Aluminium Alumina Aluminium (Crores) 

1995-96 390,000 93,518 -- 20,254 Rs.236.47 

1996-97 400,000 100,385 210,840 23,346 Rs.278.42 


Future Expansion 

NALCO increased its billet capacity to 30,000 tonnes by 1993, 
captive power capacity to 720 MW. Aluminium rolled products 
output to 36,000 tonnes. It started another semi-product unit. It 
is also proposed to double the production of bauxite to reach a 
level of 4.8 million tonnes from the level of 2*4 million tonnes in 
1995-96 per year. Alumina production is to be raised to 1.57 
million tonnes from the present 0.8 million tonnes, aluminium 
production will go up to 0.345 million tonnes from the present 
0.230 million tonnes. NALCO will also generate 960 MW power 
from its captive power plant from the present 600 MW. This 
will be achieved by the end of the Eighth Plan.This expansion 
will cost Rs.4000.0 crores at 1995 prices to be funded by NALCO 


! Samaj 29.11.96 
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from its internal resources.! It is projected that NALCO will net 
a profit of Rs. 800 crores per year by 2000 A.D- It’s achieve- 
ments in production of alumina, aluminium and exports of 
alumina and aluminium both in volume and value have been 
substantial during the 1st six months of 1996-97 compared to 
the same period of 1995-96 (Table 12.3). 


Cement 
Cement grade limestone and clay are the two important raw 
materials for the cement industry. The product itself being of 
low per unit value, low transport charges in relation to the 
availability of the raw materials is an essential requirement. 
Considering all this, two cement factories have been located at 
Rajgangpur and Bargarh. They have an annual capacity of 771,000 
tonnes. The Rajgangpur cement factory is raw material based. It 
gets its supplies from the Raibaga, Rajgapur and Panposh area. 
The Hira cement plant at Bargarh is being expanded. A 
cement factory has been established at Rourkela based on slag 
from the steel plant. Thus, this solves the problem of slag 
disposal which was posing an environmental problem. The 
Rourkela cement factory, therefore, is raw material-based. An- 
other cement factory is operating at Hirakud based on cement 
grade limestone from the nearby regions. 


India Rare Earth 

This project was set up in 1978 at Gopalpur by the Atomic 
Energy Commission. It is based on illiminite which is found in 
abundance on the Gopalpur coast. The Chatrapur-Gopalpur 
coast has estimated reserves of 230 million tonnes of illiminite. 
This unit has lost Rs. 166 crores during 1978-92 due to problems 
in its acid regeneration and synthetic rutile plants. Gopalpur 
port is being developed as an all-weather port to export rare 
earth and Iron and Steel. 


Ceramic Glass and Refractory Units 
For manufacturing glass, silica and soda ash are mixed and 


limestone is added to make glass harder. Manganese dioxide is 


! Times of India 19.4.96. 
2 Times of ludia 12.1.96. 
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used to correct the greenish tint. Other colouring agents like 
chromites and cobalt are used for manufacturing glass of special 
quality. While the raw materials are mostly ‘weight losing’, the 
finished products are fragile. These two factors have led them to 
be market-oriented. Ceramic glass and refractory units are lo- 
cated at Barang, Khansbahal, Rajgangpur and Latikata. A re- 
fractory and ceramics unit is also operating at Jharmigudi. 


Ferro-Manganese 
Ferro-manganese plants are located at Joda in Keonjhar district 
and Rayagada in Rayagada district. For these piants adequate 
supply of raw material is available and they are ore-based. The 
ore is cheap. These plants are also well served by the railways. 
They get an adequate supply of hydel power from the Hirakud 
and Machkund hydro-electric projects. The market is widely 
available in India, and the products are also suitable for export. 
A ferro-silicon plant at Tiruvali in Koraput district and a 
ferro-chrome plant at Jajpur Road in Jajpur district are operat- 
ing. A pig iron plant at Badbil is also working in Kendujhar 
district. All these plants are ore-based as the ore is bulky and 
cneap. 


Chemical Industries 


Paradeep Phosphates Limited (PPL) 
This unit was set up in collaboration with tne Government of 
Nauru at Paradeep by taking advantage of naptha imported 
through the port mainly from the Middle East countries. It had 
made a net profit of Rs. 16 crores during 1991-92 and a turnover 
of Rs. 800 crores. The Diammonium phosphate plant has a 
production capacity of 0.72 million tonnes and it is the largest 
plant in Asia. During 1990-91 its capacity utilisation was 89.1 
per cent and it produced 0.641 million tonnes of DAP, the 
maximum since the plant went into production. During 1991-92 
PPL produced 1.02 million tonnes of DAP and 0.282 million 
tonnes of urea. 

During the second phase of expansion phosphoric acid 
and sulphuric acid production will be started and the unit will 
have its own captive power plant. 
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Jayshree Chemicals Limited 

This plant is located at Ganjam on the banks of the Rushikulya. 
It is producing caustic soda discharging its wastes into the 
Rushikulya because of which the river is being polluted. Be- 
sides, the East Coast Salt and Chemicals factory is operating at 
Sumandi. 


Fertilizer Plant 

‘A fertilizer unit was set up Talcher in 1971 based on coal by 
Fertilizer Corporation of India (FCI). Urea was produced by this 
plant in 1979. During the past 11 years (1980-91), on an average, 
this plant has produced 1.0 million tonnes and the output has 
been mainly distributed in Orissa. The fertilizer from this unit 
accounts for 40-50 per cent of the total fertilizer consumed in the 
State. The unit produced 29,600 tonnes in 1982-83, 48,000 tonnes 
in 1985-86 and 146,000 tonnes in 1989-90. It has supplied 0.54 
million tonnes of fertilizer during 1982-90. 

Orissa’s per hectare fertilizer consumption went up from 
only 8 kg. per hectare in 1980 to 20 kg per hectare in 1990. In 
1988-89, the State’s consumption was only 16 kg per hectare and 
it ranked only 21st in the whole country in fertilizer consumption. 


Heavy Water Plant 
A heavy water plant is operating at Talcher under the Atomic 
Energy Commission. 


Agro-based Industries 

Amongst the Agro-based industries, the jute mill at Dhanmandal 
in Gajpur District, is the most important. Raw jute is being 
supplied from the jute growing belt, of the Mahanadi-Brahmani 
delta where it is cultivated extensively. 


Cotton Textiles 

A textile mill was established at Chaudwar in 1949 with a 
capacity of 50,000 spindles and 864 looms. It is a composite mill, 
and has an annual production capacity of 1,600 bales of cloth 
‘and 7,200 bales of yarn. It provides employment to about 4,000 
workers. This mill is market based. It gets its supplies of raw 
cotton from the cotton belt located in the western peninsula. Six 
cotton spinning mills are also operating at Jharsuguda, Bargarh, 
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Khorda, Tirtol, Athgarh, Tora and Govindapur mostly in the co- 
operative sector. These cater to the needs of the local market for 
yarn which is in great demand in western and north-western 
Orissa with the development of cotton textile weaving at the 
cottage industry level. Other small weaving and spinning mills 
are operating at Sambalpur, Baripada. They have produced 
0.116 million Kg of thread worth Rs. 5.858 crores. Due to power 
cuts totalling 3,344 hours during 1991-92, they lost production 
in varying degrees. The spinning mill at Khorda suffered the 
maximum loss to the tune of 10.84 per cent. It was followed by 
the Tritol mill (9.67 per cent), Athgarh mill (6.03 per cent), Tora 
mill (4.40 per cent) and Govindapur mill (3) per cent. The 
Gangapur mill was closed down due to constant labour prob- 
lem. These spinning mills employed 18,800 workers. 


Sugar Mills 

A sugar mill was started in Orissa on the eve of the Second 
World War, at Aska. Cane being a bulky and perishable raw 
material, cannot stand long distance haulage and the sucrose 
content gets reduced drastically beyond twenty-four hours after 
harvest. Hence, all sugar factories are raw material-oriented. 
The sugar factory at Aska is the oldest in the State. At the end of 
the Seventh Plan, three sugar factories were operational at Aska, 
Bargarh and Rayagada. All these were located in extensive 
sugar cultivating zones due to availability of irrigation facilities. 
The Aska region gets water from the Rushikulya system, ‘the 
Bargarh from the Hirakud system and Rayagada from local 
minor irrigation project. Two more sugar factories are being set 
up at Nayagarh in Nayagarh district and Badamba in Cuttack 
district. These two regions have also extensive sugar cultivation. 
Besides, some other sugar mills will be started at Dharmagarh 
in old Kalahandi district, Haripur in Dhenkanal district and 
Nabarangapur in Nabarangpur district. All these will have a 
crushing capacity of 2,500 tonnes a day. About 780 persons will 
be employed in them. In addition, two more sugar mills have 
been proposed, one at Deogaon in Balangir district and the 
other at Anandapur in Kendujhar district. Thus, by the end of 
the Eighth Plan, Orissa will have ten sugar mills as against three 
at the end of the Seventh Plan. 
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Rice Mills 

Rice mills are an important agro-based industry in Orissa. Pad- 
dy is dehusked and in this way loses 50 per cent of its weight. 
When treated, it fetches a higher price. This is one of the 
important considerations why exporters in Orissa prefer tomar- 
ket paddy husked rather than raw. Orissa has 93 mills in which 
20,000 people are employed. They cluster invariably around the 
railheads of old Baleshwar, Cuttack and Sambalpur districts. 
Besides, a large number of rice hullers are operating in rural 
collecting centres all over Orissa. 


Tyre Factory 
A tyre factor is being set up by the Birlas at Baleshwar to feed 
the local and national market. 


Aqua Culture 

Prawn culture has assumed great significance since 1982-83 
when brackish water prawn culture started. It is being expand- 
ed as Orissa has a long coastline covering old Cuttack, Puri, 
Baleshwar and Ganjam districts. For prawn cultivation on the 
coast, about 0.30 million hectares of land is suitable. 

In the coastal region of the state, 1,263 mechanised boats 
and 3,500 country craft are operating from fishing centres like 
Chandipur, Chudamani, Salugaon, Kalupadgha, Pathara and 
Najari, where fishing jetties have been constructed. At Gopalpur, 
Dhamara and Astarang all-weather fishing ports have been built 
while at Paradeep a large deep sea fishing port has come up. 
When Paradeep is fully operational it will have a fleet of 50 
deep sea fishing vessels and 500 mechanised boats. 

In 1980 fish production was only 30,700 tonnes but this 
increased to 50,000 tonnes in 1987-88. The target for 1990-91 was 
82,000 tonnes. Out of this Orissa exported 6,400 tonnes and 
eamed Rs. 66.71 crores. In this process, about 5,000 persons 
were directly employed and 10,000 got indirect employment. 
For intensive prawn cultivation, 17,500 hectares have been 
indentified of which only 2,550 hectares have been utilised so 
far. However, production of prawn per hectare is presently only 
10 quintals, which is very low compared to other prawn-pro- 
ducing States like Kerala, Karnataka and Andhra Pradesh. Re- 
cently, Orissa Shrimp Seed Production Centre (OSSPC) which is 
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the only one of its kind in the country has been started. This 
centre is cultivating ‘Bagda’ type prawn which fetches a very 
high price in foreign markets. 


Freshwater Fishing 

Freshwater resources have been estimated to be 80,000 ponds of 
various sizes, 4,000 km of river channels and canals and 0.25 
million hectares of reservoirs which are suitable for freshwater 
fish cultivation, for which there is a ready local market. Fresh- 
water fish production was 75,870 tonnes in 1989-90 and 78,000 
tonnes in 1990-91. The catch finds a ready market either in 
Calcutta or in Orissa. The Kaibartas of Ganjam, the Nolias of 
Puri, the Gokhas of Cuttack and the Keutas of Balasore arte the 
principal social groups who depend primarily on fishing. The 
Hirakud, Balimela, Salandi and the Bhimakurd reservoirs are 
the potential places for fish culture. 


Sericulture 

Sericulture is an agro-based industry having very high potential 
in rural Orissa which has a large tribal population who are 
mostly unemployed or underemployed. Sericulture is high em- 
ployment oriented, requires low investment and brings high 
returns. It has a low gestation period, can help earn a lot of 
foreign exchange and is non-polluting. 

The State now follows Karnataka, Tamil Nadu, Andhra 
Pradesh, West Bengal and Kashmir as far as the sericulture 
industry is concerned. Orissa is second to Bihar in the manufac- 
ture of Tassar with a production of about 10 tonnes per annum. 
This variety of silk is mostly manufactured ‘in old Mayurbhanj, 
Sundergarh, Kendujhar, Sambalpur and Koraput districts. The 
Tassar worms thrive mostly on the Shorea robusta (Sal), Terminalia 
arjuna and Terminalia tomentosa. All these trees are found in 
abundance in the forests of Orissa. 

Sericulture which started in Orissa 1926 in Cuttack, Puri 
and Ganjam districts gradually spread to Sundergarh, Phulabani 
and Koraput districts. Since 1980-81 the tribals have been associ- 
ated with mulberry sericulture. Mulberry silk is much less 
important compared to Tasar and Eri in Orissa. One can get 
a profit of Rs. 15,000 per annum from the second year onwards 
from one acre of cultivation. Since 1981, the Bivoltive 
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Sericulture Development Project has been taken up by the State 
Government. The outlay is Rs. 4.27 crores and the plan is to 
cover 1000 acres in R. Udayagiri and Mohana blocks and in old 
Koraput, Ganjam, Phulabani, Kalahandi, Cuttack, Puri, 
Sambalpur and Kendujhar districts. Over five years, 4,000 acres 
will be covered by mulberry with a production of 1,200 tonnes 
of bivoltive cocoons. 


Other Industries 


The Aeronautical Industry 

The MiG Engine Factory at Sunabeda near Koraput is a land- 
mark in the industrial development of Orissa. This factory was 
established in collaboration with the former USSR. 


Other Engineering Industries 

Other engineering industries are located at Cuttack, Kansbahal 
and Bhusandpur. A few railway workshops are located at im- 
portant junctions like Khurda road, Titlagarh Bhubaneswar and 
Kantabanji. 


Paper Mills 

The manufacture of paper pulp is dependent on bamboo pulp 
as raw material. Orissa’s forests abound in bamboo resources. 
About 10,502 sq. km. of area is classified as bamboo forest with 
estimated annual yield of 0.6 million tonnes, of which 0.41 
million tonnes are leased out to the paper mills. This raw 
material being of the weight-losing type, paper factories are 
raw-material based. The Orient Paper Mills of Brajrajnagar is an 
ideal example. It gets its coal supplies from Rampur and hydel 
power from Hirakud. It has an annual licensed capacity of 
69,400 tonnes. Titagarh Paper Mill at Chaudwar is market- 
oriented. This is because it avails itself of the cheap water 
transport of the Mahanadi. Its annual capacity is 18,200 tonnes. 
At Rayagada another paper mill has been set up because of the 
availiability of cheap raw material. It has an annual capacity of 
18,200 tonnes. 


Other Small Scale Industries 
Among the other industries, beverages, tobacco, gur and molasses 
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are important. The tobacco industry is widespread and pro- 
vides employment to a large number of semi-skilled persons in 
the preparation of bidi and gudakhu. In bidi production, the old 
districts of Sambalpur, Sundergarh, Bolangir, Keonjhar, Cuttack 
and Balasore are important. 

As far as leather products and footwear are concerned, a 
small number of persons are engaged at the cottage industry 
level. Although Orissa has a large cattle population, it imports 
leather goods. The principal centres of leather products are 
Baudh, Bhanjanagar, Bolangir and Keonjhar, where cottage tan- 
neries are operating. Modern tanneries have been set up at 
Cuttack and Khariar Road. This industry is run primarily on 
family lines, the ‘Mochis’ and ‘Chamars’ being the two castes 
engaged in it. 

Oil pressing is a traditional occupation, run on caste and 
family line. Mustard, groundnut, castor, and til seeds are the 
Principal raw materials used. 

Brass products employ a large number of persons in vil- 
lages. Some villages specialise in them. But owing to competi- 
tion from the large manufacturing concerns, especially those 
manufacturing aluminium utensils, this cottage industry is de- 
caying. The high price of brass is another handicap. 

Production of inks, paints and varnishes, soap, wood and 
wood products also employ a large number of persons in the 
towns. For jewellery and filigree work, Cuttack and Berhampur 
are famous. Stone carving is important in Puri. 

The salt industry is being modernised at Huma in Ganjam 
district and at Astarang in Puri district. Both these places are 
located in the coastal plains and are low lying areas. 

A large number of small and medium industries have been 
developed in the industrial suburbs of cities like Cuttack, 
Bhubaneswar and Sambalpur. In all these places, industrial 
estates have been developed with the Government’s assistance 
and all necessary infrastructure provided. Industrial estates have 
come up a Chaudwar and Jagatpur near Cuttack. At Chaudwar, 
a paper mill and a cotton textile mill are functioning. At Jagatpur, a 
large number of consumer goods industries have been developed. 

The industrial estate of Bhubaneswar has been developed 
at Rasulgarh and Mancheswar. Many small and medium-scale 
industries are located here. The most important among these is 
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the coach building unit at Mancheswar. This factory is being 
operated by the Indian Railways. The Orissa Milk Federation 
chilling unit, the largest of its kind is also located at Mancheswar. 
The Konark TV factory is located at Rasulgarh. 

In the industrial estate of Sambalpur, a large number of 
small industries have been established which are consumer 
oriented. A straw board factory is located near Dhama by the 
side of a tributary of the Mahanadi. 

In the industrial neighbourhood of Rourkela, a large num- 
ber of small and medium industries have been set up based on 
the products of the steel plant. 


Tourist Industry 

Any discussion of industry will be incomplete without a refer- 
ence to the tourist industry which thrives in Orissa.The places 
of tourist importance can broadly be classified into three groups- 
-international, national and provincial. Apart from places of 
tourist interest, many festivals also attract people from distant 
areas. Amongst the places of international repute, the Sun Tem- 
ple at Konark is the most important. It is better known as the 
Black Pagoda’. Its architectural beauty ranks with the best in the 
country. This temple, built on the Puri coast, was dedicated to 
Surya (Sun God). It is built of black granite, and the sculpture 
marks the climax of Hindu architecture. Konark is linked by all 
weather roads to Bhubaneswar and Puri. An air strip is planned 
to be opened shortly. 

Puri, famous for the temple of Lord Jagannath, is one of 
the four ‘dhams’ of the Hindus along with Varanasi, Dwarka and 
Rameswaram. The temple of Lord Jagannath is a colossal one. 
The Puri coast, being of a prograded type, is shallow, and offers 
excellent bathing facilities. There is large influx of tourists from 
Calcutta during the summer. Puri also has one of the best 
natural beaches in the country as far as scenic beauty and 
bathing facilities are concerned. Since the town is a religious 
place and a sea resort, it attracts devotees and fun-seekers alike. 
If the number of visitors is any criterion, it is the foremost place 
of tourist interest in Orissa. Puri is also famous for its car 
festival. 

Bhubaneswar, the capital, is the symbol of modemity. The 
town ranks second only to Chandigarh. The Lingaraj Temple, 
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the Jain and the Buddhist caves at Khandagiri and Udayagiri, 
the Ashokan inscription and the Shanti Stupa at Dhauli have 
made Bhubaneswar an important tourist centre. The fusion of 
Indian architecture through the ages is well marked and it has 
culminated in the design of the township. The ruins of the fort 
of Sisupal of Mahabharata fame can be seen on the outskirts of 
the city which is justly famous as a ‘city of temples’. The 
Nandan Kenan, the Zoological park is the greatest attraction for 
children and grown-up alike. It is the only centre where white 
tigers breed in natural setting. It’s lion safari, boating facilities, 
ropeways, toy railways are some of the unique facilities provid- 
ed in natural setting. It is just 11 km away from Bhubaneswar. 

All these three places are linked by an excellent rail and 
road network and form a ‘Golden Triangle’ from the tourist 
point of view. 


National Importance 

The other places of tourist are the Hirakud Dam on the Mahanadi 
and the hydel power station at Machkund in Koraput district. 
But these are less frequented by tourists because of their interior 
location. As centres of tourism, they are of national imporatance. 
The steel plant at Rourkela comes in this category. 

Lake Chilika, on the eastern seaboard, is one of the beauty 
spots. With numerous rocky islands and penetrating hill spurs, 
it can well be developed into one of the’ most attractive tourist 
centres in the country. 

Similipal is also a tourist centre as a Tiger Reserve is 
located here. 

Local Importance 

Among the places of local tourist interest, the waterfall at 
Deogarh in Deogarh district, Taptapani hot spring in Ganjam 
district, the Atri hot spring in Khorda district and the temples of 
Nrushingnath and Kapilas figures prominently. 

Among the festivals which attract a large number of peo- 
ple from the country and abroad is the world famous Car 
Festival of Lord Jagannath of Puri. On this occasion, pilgrims 
come by the tens of thousand from all over the country. The 
three deities (Lord Jagannath, Subhadra and Balabhadra) are 
taken in three huge wooden chariots to Gundichaghar. The 
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festivals lasts about 10 days. It draws a large number of interna- 
tional tourists. 

The Durga Puja of Cuttack is also famous. There is a large 
influx into the city to witness this festival which is celebrated on 
a grand scale. Hundreds of ‘Medhas’ are taken in processions 
along the main routes for immersion in the Kathjori. 

Orissa has still a long way to go to develop tourism as an 
industry. Modern hotels with economic as well as luxury board- 
ing and lodging facilities need to be provided. The transport 
system needs to be made more efficient. Qualified tourist guides 
are also needed for the visitors. The investment in this sector 
will surely pay off. 


Small Scale Industry 

Orissa has 35,845 registered small-scale units. Of these, 21.6 per 
cent are sick or have been closed down. As many as 3,500 have 
been closed down, 2,900 units cannot be traced and 1,330 have 
been identified by the Orissa State Financing Corporation (OSFC} 
as sick. While Indian average rate of growth of small units is 49 
per cent. It is only 8.6 per cent in Orissa. 

In 1992, three industrial development centres were coming 
up (Chaudwar, Chiplima and Chatrapur) with an investment of 
Rs. 30 crores each. Besides, a plastic industrial complex was 
planned at Bhubaneswar, a glass and ceramic industrial com- 
plex at Jharsuguda and a food processing complex at Muniguda 
in old Koraput district. 


Industrial Zones 

The Badbil-Rourkela-Rajagangpur Zone 

This industrial zone has three major focal points. Of these, 
Rourkela is the most important. This industrial complex consists 
of an integrated steel plant, a fertilizer plant, and a machinery 
plant. At Badbil and Joda, industries are mostly ore-oriented. 
There is a pig iron plant at Badbil and a ferro-manganese plant 
at Joda. At Rajagangpur, a cement factory and a glass and 
refractory unit are located. This belt is served by the main 
railway line linking Calcutta with Mumbai. All these industries 
are fed from the Hirakud multi-purpose project. This industrial 
zone is the most important one because of the availiability of a 
large variety of minerals in the neighbouring areas. 
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By utilising ethyline, ammonia, etc., which are the interme- 
diate products of fertilizer plant, organic chemical industries 
can be established. For recovery units and plastic factories can 
be set up in this zone by utilising benezene, toulene, tar and the 
like. These are the by-products of the coke oven plant. By 
utilising tonnes of slag from the blast furnace of Rourkela a 
cement factory has been established as has been done in the case 
of Bhadravati. Slag from the LD converters can be used for a 
small fertilizer plant. Bonai, about 50 km south of Rourkela, is a 
potential place for industrial development in this zone. Recent- 
ly, a factory for the production of high explosives was started at 
Rourkela. 


Angul-Talcher Zone 

This industrial zone, in the heartland of Orissa, is growing very 
fast. The Talcher coalfields are the prime catalytic agent. It 
presently has two thermal power plants (Talcher and the cap- 
tive power plant of NALCO) with a super thermal plant is 
coming up. In addition there is the aluminium plant of NALCO, 
a fertilizer plant and a heavy waterplant of the Atomic Energy 
Commission. Now Angul has been linked by the railway line of 
the proposed Sambalpur-Talcher network. In fact, this region is 
coming up as the leading industrial zone in the State. 


The Jajpur-Cuttack-Khurda Road Zone 

This zone is the most important one in the coastal plains. It 
consists of five industrial nodes: Jajpur Road, Cuttack, Barang, 
Bhubaneswar and Khurda Road. Cuttack and its industrial sub- 
urb, Chaudwar, are the primary ones amongst the five nodes. 
This industrial complex has a large number of large and medi- 
um-scale industries. They are: a composite textile mill, a paper 
mill, a steel re-rolling factory, rice mills and many other minor 
units. Cuttack is the single largest consuming centre and com- 
mercial capital of Orissa. Many small scale industries and a 
wagon building unit are located at Bhubaneswar. A glass and 
ceramic factory at Barang, a ferro-chrome factory at Jajpur Road 
and a railway workshop at Khurda Road are important. The 
future of this industrial zone is bright as the rail link to Paradeep 
branches off from Cuttack. Cuttack is also linked with Paradeep 
by the Taladanda navigable canal. Jajpur Road is also linked 
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with Paradeep. The expressway runs from the Daitari mines to 
Paradeep near Jajpur Road (Keonjhar Road). Cuttack offers 
excellent facilities for engineering industries. A petro-chemical 
complex is proposed at Paradeep. 


The Jharsuguda-Sambalpur-Bargarh Zone 

This is the third largest industrial zone in Orissa with four 
industrial nodes. These are Jharsuguda, Brajarajnagar, Sambalpur 
and Bargarh. This zone has a spinning mill at Jharsuguda and a 
paper mill at Brajrajnagar. These are located on the trunk line 
linking Calcutta and Mumbai. Sambalpur, Hirakud and Burla 
form the core of the zone. An aluminium plant and a cable 
factory have been established, besides a large number of rice 
mills. These industrial sites are served by the railway line link- 
ing Sambalpur and Titlagarh, which was opened to traffic dur- 
ing the third Plan. This industrial zone is also linked by a well 
developed road network with Cuttack and Rourkela. All the 
industries of this zone get power from Hirakud Bargarh has a 
cement factory and a sugar mill. 


The Balasore-Rupsa-Baripada Zone 

Even though the industries in this zone are at par in employ- 
ment with the previous zone it is far less important. The bulk of 
the industries are agro-based, and hence less stable. Rice mills 
are the principal source of employment. Their production fluc- 
tuates with the change in season. The scope for future develop- 
ment in this zone is extremely limited, because of lack of miner- 
als and cheap power. A tyre factory has been set up at Baleshwar. 
Bhadrak is another point for small scale industries. 


The Jeypore-Koraput Zone 

The recently constructed DBK Railway has opened up potential 
resources in this hitherto unexploited area. Jeypore and Koraput 
have now been linked by rail with the main line from Howrah 
to Chennai. At Sunabeda, the MiG engine factory is located. 
Other industries may be developed in the near future, depend- 
ing on the local availablity of minerals and forest products. 


The Aska-Berhampur-Sumandi Zone 
This region is mostly located in the Rushikulya plains and 


Digitized by srujanika@gmail.com 


INDUSTRY 221 


the industries here are of a medium type. A sugar factory is 
operating at Aska. Sumandi is the site of the East Coast Salt and 
Chemical Factory, while at Ganjam a caustic soda plant is locat- 
ed. Local availability of raw materials is the main determining 
factor. A 10.0 million Steel plant is being set up at Gopalpur. 


The Khariar Road-Nawapara Zone 

This region is of least importance in Orissa as it accounts for 
only 1.5 per cent of the total industrial labour. Its future does 
not seem very impressive since it not only lacks in mineral 
resources but is also far removed from the main grid of hydro- 
electric power supply. 


The Rayagada-Damanjodi Zone 

Though this is an isolated region, industries have developed. 
One paper factory and one ferro-manganese plant are located 
here. This region suffers from unfavourable location. It is linked 
by a cord line joining Raipur and Vijayanagaram. It gets power 
from the Machkund hydel power plant. At Damanjodi, NALCO 
is operating its alumina smelter plant. 


Daitari-Sukinda Zone 

This zone has a very bright future since the second steel plant 
with a rated capacity of three million tonnes in the first phase is 
being set up at Daitani. A nickel extraction plant is proposed to 
be set up at Malangatoli in the Sukinda region. This region is 
linked with Paradeep port by an express highway and by rail. 
Nilachal Ispat Nigam is being set up here. 


New Industrial Policy of the Government of Orissa! 

For speedy industrial development, a New Industrial Policy has 
been announced by the government of Orissa. The main element 
in the policy is the subsidy for Industrial establishments in the 
backward areas. Earlier, to determine backwardness, the dis- 
tricts were taken as the lowest level for indentification, but in 
the new industrial policy subdivisions have been taken as the 
lowest unit. All the subdivisions have been categorised into 
three classes depending on their level of industrialisation. 


1 The Samaj, August 3, 1992. 
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Category A: These are the least developed industrially and 
are 26 in number. Industrial establishments will be given 30 per 
cent subsidy subject to a maximum of Rs. 3 million per unit. 
These subdivisions are Niligiri, Padmapur, Kuchinda, Deogarh, 
Redhakhol, Baudh, Kandhamal, Baliguda, Malkangiri, Gunupur, 
Bamanghati, Panchapidh, Kaptipada, Banai, Kamakhyanagar, 
Athmallik, Hindol, Palalahara, Paralakhemundi, Patnagarth, 
Sonepur, Bhawanipatna, Dharmagarh, Nabarangapur, 
Biramaharajapur and Nuapada. 

Category B: These are the subdivisions where industrial 
development is not up to the mark but conditions are slightly 
better than those in category A. For new industries the subsidy 
rate is 20 per cent subject to a maximum of Rs. 2 million. 
Twenty subdivisions have been identified in this class. These 
are: Bhadrak, Nayagarh, Koraput, Rayagada, Jeypore, Baripada, 
Kendujhar, Anadapur, Champua, Sundergarh, Chatrapur, 
Bhanjangar, Banki, Athgarh, Jagatsingpur, Kendrapara, Jajpur, 
Titlagarh, Balangir and Puri. 

Category C: These subdivisions are best developed indus- 
trially as per Orissa’s standard which is far below the national 
average. For the subdivisions of the category, the subsidy limit 
has been fixed at 10 per cent, subject to a maximum of Rs. 1 
million. The subdivisions of this category are Baleshwar, 
Sambalpur, Bargarh, Bhubaneswar, Khorda, Panposh, Angul, 
Talcher, Berhampur, Dhenkanal, Jharsuguda, and Cuttack Sadar. 
In all, there are 12 subdivisions in this category. 


The Future 

Orissa has a bright future for industrialisation due to the avail- 
ability of many basic raw materials like iron ore, manganese, 
bauxite, limestone, nickel, etc., which are required for metal- 
based industries. The power supply will be stepped up when It 
super thermal power plant and the super thermal power plant 
at Talcher are fully operational. The Paradeep region will attract 
petrochemical plants in future. An aluminium complex like 
NALCO'’s can be set up at Gandhamardan based on the huge 
bauxite reserve of the region. The Koraput-Rayagada region will 
attract many small and medium industries in future depending 
on the products of the mother ferro-manganese plants of 


Digitized by srujanika@gmail.com 


INDUSTRY 223 
Damanjodi and Rayagada. 


References 
District at a Glance, 1991. Department of Economics and Statistics, 
Government of Orissa. 
Industrial Potential of Orissa, Government of Orissa, 1967, p. 2. 
Kar, P.K. Statement on Power, Sun Times, August, 14, 1990. 
Sun Times, March 23, 1992. 
(a) Samaj, April 24, 1992. 
(b) Samaj, April 11, 1992. 
(c) Samaj, June 6, 1992. 
(d) Samaj, April 18, 1992. 
(e) Samaj, April 21, 1992. 

6. Nayak, Gayatri, ‘Quantum Leap in Consumption‘ The Economic 
Times, March, 22, 1990. 

7. Parida, J.K. ‘Modernisation in Steel Industry: An Experience with 
SAIL’. The Utkal Business Review, Vol. V-VIII, 1988-89, pp. 30-37. 

8. Sahoo, S. and Tripathy, P.C. “Dimension of Growth & Structural 
Change in Industrial Development in Orissa: An Emprical Anal- 
ysis’. Ibid, Vol. V-VII, 1988-89, pp.42-51. 

9. Das, S.K. ‘Industrialisation of Backward Region. Appraisal of 
policies & Programmes, Industrialisation of Backward Regions: Prob- 
lems and Prospects, P.G. Department of Commerce, Utkal Univer- 
sity, pp.1-3. 

10. Tripathy P.C. ‘Impact of Investment Incentives on Industrialisation 
in Orissa: An Economic Appraoch’ Ibid. pp.25-27. 

11. Mahapatra, P.C. ‘Industrialisation in Backward Areas: Some Re- 
flections in the Context of Orissa’. Ibid. pp. 42-45. 

12. Pradhan, P.K and Mohapatra, S. ‘Industrialisation of Backward 
Areas in Orissa’. Ibid, pp. 56-59. 

13. Mohapatra, A.K. and Acharya, S.P. ‘Industrial Development of 
Backward areas in Orissa. Through Growth Centres; A Suggest- 
ed Model’. Ibid. pp. 60-63. 


— 


Ore Ot 


Digitized by srujanika@gmail.com 


XI 
MINERALS 


Orissa, being located in peninsular India, is richly endowed 
with a variety of ferrous and non-ferrous minerals. The geolog- 
ical formations are so favourable that they range from the Ar- 
chaean sedimentary to the recent alluvium. As per geological 
occurrence, the minerals of Orissa can be grouped as follows: 
a) Archaean sedimentary—Iron ore, manganese ore, slate, 
quartzite, ochre. 
b) Granite gneisses—China clay, building stone, road metal. 
c) Pegmatite—Mica, felspar, beryl, rose quartz. 
d) Other veins in Archaeans—Graphite, lead, quartz. 
e) Cuddapah system—Limestones, clay, shale, sandstone 
f) Gondwana system—Coal, fire clay, china clay, sandstone, 
ochre. 
g) Laterite—Building stone, bauxite, lithomarge, iron ore, man- 
ganese ore, ochre. 
h) Alluvium—Kankar, brick and potter's clay, sand, gold, 
iron ore, manganese ore. 

From the proved and potential reserves and from the 
utilisation point, the above can be classified into ‘major’ and 
‘minor’ minerals.’ Although as many as 23 minerals occur in 
Orissa, only 16,are being exploited commercially.? Out of these, 
only eight are being mined since 1950 in substantial quantities. 
Exploitation of minerals like asbestos, quartz, quarzite and kya- 
nite was started on a very limited scale during the Second and 


! Major minerals: Iron ore, limestone, dolomite, coal, manganese, chromite, fire 
clay and china clay. 

3 Iron ore, manganese ore, coal, limestone, dolomite, chromite, china clay, graph- 
ite, nickel, magnetite (Vanadium bearing), bauxite, fire clay, lead ore, silliminite, 
copper. 
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Third Plans. Exploitation of kaolin, mica and white clay was 
stopped in 1960.! Chromite, illminite, zinc, and sillimanite nutile, 
zircon and monazite and gemstones are exploited in small quan- 
tities. 

Minor minerals: Bauxite, diamond, gold, garnet, graphite, 
kyanite, lead, quartzite, stentite, titanium, vanadium, copper. 


Mineral Resources of Orissa 
Orissa has seven metallic and eight non-metallic mineral depos- 
its. These are as follows: 

Metals-Iron ore, manganese, chromite, nickel, vanadiferous 
magnetite, base metals, gold and platinum. 

Non-Metals-Bauxite, coal, clay (china clay, fire clay), graph- 
ite, limestone, dolomite, kyanite, sillimanite and mineral sands. 

Development in the exploitation of minerals has been 
achieved in varying degrees. Majority of the major minerals 
experienced a threefold increase during 1950-88. The growth in 
output of minor ones, has been substantially higher than that of 
the former because of a very small output in the base year. This 
will be clear from Table 13.1. 

Some of the new minerals which are now being mined in 
Orissa are bauxite, silliminite, illminite, quarzite, quartz, lead, 
talc, pyrophyllite. NALCO for the firt time produced 1.50 mil- 
lion tonnes of bauxite and has been the largest aluminium 
producing plant in the country. The bauxite is being mined from 
the Panchpatmali hills of old Koraput district since 1987. Near 
Chatrapur, Indian Rare Earths Ltd. is producing illiminite and 
rutile since 1988. 

The net output of mining in Orissa was worth Rs. 4.52 
crores, which was only five per cent of the Indian output. This 
formed only 1.5 per cent of the total income of the State in 1951 
and was the lowest compared to all other States in the country. 
It provided employment to only 51,700 persons, constituting 
only 2.36 per cent of the total production and work force en- 
gaged in production in 1971. 


! As per statistics supplied by the Director of Geology and Mines, Government of 
Orissa. 
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Table 13.1 
Production of Minerals (Million Tonnes) 

Minerals 1950 1961 1973 1978- Current Increase 

88! (1993-94)? in % base 

year 

Major 
Iron ore 1.62 4.71 6.42 7୨.73 7.76 479.0 
Manganese ore 0.15 0.39 ୦0.46 ଠ0.49 0.67 446.7 
Coal 0.39 0.97 1.49 10.05 25.00 6410.3 
Limestone — 2.19 3.31 ୬2.୨953 2.01 -8.2 
Dolomite 0.76 0.48 — 1.04 „1.65 +217.1 
Bauxite — — — 1.30 -2.50 +192.3 
Minor 
Chromite 0.002 0.04 ଠଓ0.28 ଓ0.77 — +38500.0 
China clay 0.003 ଠ0.030 ୦0.060 ଠ.01 — +333.3 
Fire clay 0.01 0.10 ଠ0.10 ଠ0.10 0.11 +1100.0 
Graphite 0.006 0.0010 > 0.05 0.07 +11666.7 
Mineral sand — — — )0.06 0.06 — 
Quartzite and 
quartz = — — 0.04 — — 
Lead ore — — — 0.10 0.096 -4.0 
Talc and 
pyrophyllite — — — 0.02 — — 


However, Orissa increased the net value of mineral output 
to Rs. 42.22 crores by 1971 according to 1957 prices. This called 
for a fixed investment of Rs. 57.11 crores which guraranteed 
employment for 0.21 million additional persons as compared to 
1961. This led to increased industrial production and employ- 
ment in the mineral-based and metal-based industries. In these 
two sectors of industries, goods worth Rs. 124 crores were 
produced providing employment to about 0.063 million persons 
in Orissa by 1971. 


! Mineral Wealth of Orissa, Mining and Geology Department, Government of 
Orissa. 

2 Sinha, B.N. Geography of Orissa, National Book Trust, New Delhi, 1971. p.117 

3 Mohanty, B.K. Ore and Minerals Exploitation Tardy, Orissa Economy, 1988. Sun 
Times. Anniversary supplement. p.39. 

* Geology & Mineral Resources of Orissa, Society of Geo-Scientiests & Allied Tech- 
nologists, April 1996. 
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There has been phenomenal increase in the production of 
manganese ore (440.7 per cent) during 1950-94 as it is exported 
through Paradeep. The output of chromite has increased by 
38500.0 per cent, followed by coal (6410.3 per cent) and iron ore 
(479.0 per cent) during the period under review. (1950-94). 

Orissa is very rich in mineral resources which are yet to be 
tapped.This is clear from Table 13.2. Orissa has 89.9% of chro- 
mite, 87.5% of nickel, 57.5% of bauxite, 26.2% of fireclay, 24.5% 
manganese, 22.5% of illimimite and 17.5% of dolomite reserves 
of India in 1987-88. 


Table 13.2 
Reserves of Minerals and Ores (Estimated, Indicated and Inferred) 
(Figures in million tonnes) 


Minerals India Orissa (1985) Orissa in As on 
(1986) % of india 1.4.90 
(1990) 
1. Bauxite 26549 1525 (40% ALO’ ‘and 
(5% Sio,) 57.5 1642.0! 
2. China clay N.A. 9୨୫ - 157.4 
3. Chromite 149(1988)3 134(30% Cr,O,) 89.9 179.4! 
4. Coal 180652 (1988)? 44262 (all categories) 24.5 46526.7 
5. Copper ore 566 2.56 (1.5% copper) 0.5 2.20 
6. Dolomite 3950 691 17.5 813.2 
7. Fire clay 696? 129 26.2 108.0 
8. Garnet NA 25 -- 15.1 
9. Graphite 33 1.2 3.6 0.93 
10. Illiminite 160 36 22.5 22.6 
11. Iron ore 
(Hematite) 10,267? 2602: 25.3 2602.4! 
12. Lead ore 5 6 (5.77 % Pb) - 
13. Limestone 73,200 1017 1.4 1705.8 
14. Manganese 
ore 139 (1985? 34 (all grades) 24.5 36.32 
15. Monazite NA 0.6 - 0.65 
(Contd.)} 


! India, 1986, Publication Division, Ministry of Information& Broadcasting, Gov- 
ernment of India, pp.453-456. 

3 Mohanty. B.K. Ores and Minerals-Exploitation Tardy, Orissa Economy, 1988’ Sun 
Times Anniversary Supplement, pp.39-42. 
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Minerals India Orissa (1985) Orissa in As on 
(1986) % of india 1.4.90 
(1990) 
16. Nickel ore 231 (1988)? 203 (1.03 % Ni) 87.5 402.5 
17. Quartz and 
silica sand NA 2.9 mn 
18. Quartzite NA 7 - 
19. Rutile NA 1.3 - 1.0 
20. Sillimanite* NA 16 -- 7.8 
21. Talc/soapstone 
steetite NA 0.07 -- -— 
22. Tin ore NA 0.013 - 0.012 
23. Vanadiferous 
magnetite NA 6.6 (0.2% V,O,) ଚ- 3.99 
24. Zircon NA 0.7 -- 0.74 
Metals 
Iron Ore 


Iron ore was first discovered by P.N. Bose in Orissa in 1904. The 
State is quite rich in iron ore deposits as the Bihar-Orissa iron 
ore belt runs along the northern border of Orissa. It stretches 
westward from the Gorumahisani mines of Mayurbhanj, to the 
Keonjhar and Sundergarh districts of Orissa and the Singhbhum 
district of Bihar. Besides iron ore also occurs in Jajpur, 
Dhenakanal, and Nowrangapur district of Orissa. They belong 
to the Pre-Cambrian basic and ultrabasic rocks. Sometimes they 
are also of granodiorite and granophyrite. The ore varies from 
magnetite to haematite in quality. Orissa has 1407.7 million 
tonnes of proved, 538.5 million tonnes of probable, and 656.2 
million tonnes of possible reserves in 1990.5 

The ore deposits occur in five distinct geographic zones. 
They are (i) Bonai-Kendujhar (ii) Gandhamardan, (iii) Tomka- 
Daitari, (iv) Gorumahisani-Badampahar and (v) Hirapur of 


? Padhi, R.N. Mineral and Mineral-Based Industries and Environment in Orissa, 
Souverir, Orissa Environment Congress, 1992 pp. 16-27. 

* Geology & Mineral Resources of Orissa, Society of Geo-Sciences & Allied Technolo- 
gists, 1995. 

5 Proved, Probable & Possible reserves and all grades As on 1.4.90 
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Nowrangpur district. Orissa has 2,602 million tonnes of hemati- 
tic ores which is 25.3 per cent of the total Indian hematitic ore in 
1990 and ranks second in iron ore production in India. 

The chief protores, which gave rise to iron ore deposits by 
supergane ,residual enrichment are the banded haematite jas- 
pers/quartzites of Pre-Cambrian age. They occur in two differ- 
ent cycles, one in the Iron Ore Group associated with hornblend 
schists and phyllites of green schist family and the other in less 
metamorphosed rocks of the Koira-Similipal Group. The former 
is found in the Badampahar-Gorumahisani area of Mayurbhanj 
district and the Daitari area of Jajpur district. The Koira-Similipal 
group is associated with basic lavas and shales which are ex- 
posed as a major low north-plunging horseshoe shaped syncline 
in the Bonai-Keonjhar belt of Sundergarh district. 

The haematite deposits are associated with the banded 
ferruginous formations and ferruginous shadow of the Pre- 
Cambrian age. 

The most important deposits are found in the Bonai Range, 
running through Sundergarh and Kendujhar districts and in- 
cludes Khandadhar (Rajabasa), Barsua, Bichhakani, Kalayatoli, 
Mankarnacha, Pirpokri, Banspani and Joda East. 


Table 13.3 
Recoverable Haematite Ore Deposits in Orissa (1990) 
(Million tonnes) 


Districts Proved Probable Possible Total Fe in % 
Kendujhar 805.0 231.8 363.2 1400.0 ଓ63% - 65% 
Sundargarh 221.7 284.2 211.7 717.6 59% - 64% 
Sundargarh- 

Kendujhar 339.9 22.5 24.0 386.4 59% - 66% 
Jajpur 41.0 -- 7.4 ` 48.4 62% 
Mayurbhanj = Be 11.8 11.8 60% - 66% 
Nowrangpur — -- 2.1 2.1 60% - 62% 
Dhenkanal ~ — 1.1 1.1 -- 
Total Orissa 1407.7 538.5 656.2 2602.4 59% - 66% 


Source: Mohanty, B.K.:- Iron Ore, Geology & Mineral Resources of Orissa, Society of 
Geo. Scientists & Allied Technologists. 1995 pp. 229-250. 
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Table 13.4 

Grade-wise Recoverable Iron Ore Reserves & Production in Orissa. 
Iron Content in % (Fe) In million tonnes 

Reserves Production (1993) 
+65 82.4 2.7 
62 - 65 1440.6 4.4 
< 62 728.8 0.63 
Blue Dust 8.6 
Unclassified 342.0 
Total 2602.4 7.7 


Source: Ibid Footnote of Table 13.3 

Orissa’s production of iron ore has widely fluctuated between 6.6 million tonnes 
in 1984 to a peak of 8.7 million tonnes in 1991 and 7.8 million tonnes in 1993. 
Exports of iron ore from Orissa has also fluctuated 1.18 million tonnes in 1983 to 
a peak of 2.14 million tonnes in 1987 and 1.41 million tonnes in 1993. Orissa 
exports iron-ore to Japan, South Korea, North Korea, Romania, Hungary, Paki- 
stan, China, Italy, Czechoslovakia, Turkey and Australia. Orissa’s export of iron 
ore through Paradeep has declined in 1993 both in absolute terms and in it 
percentage of total production 1993 Orissa produced 16 per cent of the total iron- 
ore production (57.0 million tonnes} of India. 


Table 13.5 
Production and Export of Iron Ore in Orissa (million tonnes) 
Year Production Exports 
Million tonnes in % of production 
1983 - 1.2 - 
1985 7.1 1.9 26.8 
1987 8.6 2.1 24.4 
1989 7.3 1.8 24.7 
1991 8.7 1.7 19.5 
1993 7.8 . 1.4 17.9 


Source : Ibid. Footnote of Table 13.3 


Manganese Ore 

Orissa with an average annual production of about 0.66 million 
tonnes during 1991-94 ranks second accounting for about 30 
per cent of India’s manganese ore production. India has an 
estimated recoverable reserve of 176.0 million tonnes of 25% 
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manganese and above against 360.3 million tonnes in Orissa or 
20.6 % of India’s total reserve in 1991. The important low 
phosphorus ores occur in Pre-Cambrian rocks in three geo- 
graphic as well as geologic regions. 


1. Bonai-Kendujhar area 

This region is responsible for about 90 per cent of Orissa’s 
manganese production. The deposits occur in an area of 500 km? 
with Badbil in the north, Bhuban in the south and Bhutura in 
the south-west. There are about 200 individual deposits which 
occur as lenticular or irregular bodies. The potential reserves 
are estimated at 17.20 million tonnes. 


2. South Orissa belonging to Eastern Ghats 
(Koraput-Kalahandi-Bolangir area) 

These deposits occur in north-south direction. The area is about 
30 km long and 3 km wide. Most of the deposits are of poor 
grade due to the presence of quartz in the ore. A few deposits 
have 40 per cent manganese, while the rest of the ores are 
ferrugious. The phosphorus content varies from 0.1 per cent to 
0.36 per cent. The expected reserves of all grades are one million 
tonnes. Bolangir district has estimated reserves of 0.65 million 
tonnes of ferruginous-manganese ores. Total reserves are esti- 
mated to be 19.12 million tonnes. This region supplies manga- 
nese to Visakhapatnam Steel plant. 


3. Gangapur area 

The deposits are associated with the gonditic rocks in a 64 km 
long belt. The reserve estimates are not available. The other 
deposits are located near Kesinga in old Koraput, Nishikhal in 
Kalahandi, Champasar in Bolangir, Amsdigi Ghoriajor in 
Sundergarh district. The ores of Kalahandi, Koraput and Bolangir 
are slightly high in phosphorus content. Manganese deposits 
also occur in Dhenkanal, Ganjam, and Phulabani districts. Large 
reserves of lowgrade ore containing less than 30 per cent man- 
ganese occur in Sundergarh and Keonjhar districts. 


Production of Manganese Ore 


Orissa produced 0.62 million tonnes of manganese ore in 1991- 
92, 0.70 million tonnes in 1992-93 and 0.67 million tonnes in 
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1993-94. Thus production of managnese ore during 1991-93 has 
remained almost constant. 


Table 13.6 
Production of Manganese Ore in Orissa 
(Thousand tonnes) 


% Mn Year 

1991-92 1992-93, 1993-94 
Dioxide 8.4 9.3 11.7 
+46% 47.4 53.3 57.1 
+35% 72.3 89.3 102.7 
+25% 491.0 549.0 497.7 
25% 0.5 0.6 - 
Total Orissa 619.6 701.5 669.2 


Source: Sadangi S.K. & Mohanty, B.K.; Manganese Ore, Geology & Mineral Re- 
sources of Orissa, 1995. pp. 269-282. 


Production & Exports: 
Orissa produced 0.67 million tonnes of manganese ore itr 1993- 
94. 


Tablte 13.7 
District-wise Production of Manganese Ore (1993-94) 
(Thousand Tonnes) 


District Dioxide +46% Mn +35% Mn +25% Mn Tolal Orissa 
Kendujhar 9.0 38,9 70.5 390.4 508.8 
Mayurbhanj -- -- — 0.4 0.4 
Rayagada -—- — 0.1 23.2 234 
Sundargarh 2.7 ¢ 18.2 32.0 83.8 136.7 
Total Orissa 11.7 57.1 102.6 497.8 669.2 


Source: Ibid footnote of Table 13.6 


Orissa exported 22.0 thousand tonnes of manganese ore in 
1989-90 as against 21.0 thousand tonnes in 1993-94. Exports of 
manganese ore has stagnated during 1989-94, whereas in 1993- 
94 exports constituted 31.3 per cent of the total production, the 
balance 68.7 per cent being consumed internally. 


Digitized by srujanika@gmail.com 


MINERALS 233 


Chromite 

Chromite is of strategic importance in the State. Orissa stood 
first in 1972 in the production of chromite ore and virtually 
monopolised production by contributing 96 per cent of the total 
Indian vutput that year. This later came down to 80 per cent. 
Deposits yielding metallurgical refractory and chemical grades 
of ore are found in Jajpur, Dhenkanal and Keonjhar districts. 
Ores occur in the form of bonds, lenses and disseminations in 
altered peridotite and serpentinites. 


Jajpur District 

The deposits are mainly located in the Sukinda Boula-Nuasahi 
ultramafic field, associated with Iron Ore State metasediments of 
Pre-Cambrian age. This belt accounts for 179.41 million tonnes 
which is about 90% of the total chromite resources of India. It 
extends for 40 km south of the Damsal Nala. The ore is early 
magmatic in origin. It also occurs inthe Kandragadia area, Sukrangi- 
Saruabil-Kumardah area and in various other places. It also occurs 
at Gurjang, Bhimtangar, Nalrangi, Bhalukasuni, Dongakata, 
Maulabhanja, Oulinga-Ekul-Kantol, Birasai in Dhenakanal dis- 
trict. Total estimated reserve is 0.27 million tonnes in 1990. 


Kendujhar District 

In the Nausahi area, the bed is 3 km in length and 0.6 km. in 
width. It also occurs near Boula. The chromite bodies are tabu- 
lar in form and occur in six levels inter-layered with thick zones 
of units and pure chromite. The ores are of metallurgical grade 
with chromium trioxide content being 40-58 per cent and the 
chromium/ ferrous ratio ranging from 2.5 to 3.6. 


Dhenkanal District (Old) 

At Katpal, the ultrabasic mass covers an area of 0.3 km? and 
comprises a chrome-rich serpentinized suit and an unaltered 
orthopyroxenite. It has 59-61 per cent chromium trixoide, 10-13 
per cent of iron and the estimated reserves are put at 0.05 
million tonnes. The ores also occur in the Maruabil, Birbal and 
Katpal areas. The estimated chromite reserves (1990) in Orissa 
are as follows. 


! Sahoo, R.K:- Chromite & Nickel ore. Geology & Mineral Resources of Orissa, 
Society of Geo-Scientists & Allied Technical experts. 1795. pp.108-144. >» 


Digitized by srujanika@gmail.com 


234 GEOGRAPHY OF ORISSA 


i) Sukinda - 168.71 million tonnes 

ii) Banla-Nuashi - 10.70 million tonnes 

iii) Bhalukasuni - negligible 

iv) Similipal ultramafic - 27.00 million tonnes. 

The bulk of the product is exported to countries like the 
USA and Japan, but there is competition from Zimbabwe, Malawi 
and Turkey. It has a good domestic market as it is used by the 
tanning and dyeing industries. Analytical results of some repre- 
sentative samples of chromite from the Kuasahi and Sukinda 
areas are shown in Table 13.5. 


Nickel Ore 

Nickel ore is associated with limonised and silicified ultra-basic 
rocks intrusive into the Iron Ore Group of metasediments in the 
Sukinda area of Jajpur district and the weathered zone of ultra- 
mafic differentiates of the Amjori 


Table 13.8 
Analytical Results of chromite! 


(Constituents in %) 


Regions/places 

Cr,O, Feo SiO, A120, Cr.Fe 
Nausahi 52.12-50.61 16.67-18 126.18-7.84 1.58-5.21 31 
Katpal 54.74 14.72 - -- 3.3:1 
Bhimtnagar 55.65 11.10 - 3.4:1 


Sukinda area 

The nickel ores are of lateritic type related to intense weathering 
and limonitisation of the silicified ultramafic rocks. The ores are 
generally associated with chromite bodies. They are divided 
into four sectors: Kansa, Kumardah-Saruabil-Sukerangi, 
Kaliapani, and TISCO sector. The nickel deposits contain high 
grade (one per cent Ni), medium grade (0.70.89 per cent Ni) 
and low grade (0.5-0.69 per cent Ni). The reserves are estimat- 
ed to be about 65.0 million tonnes of high grade ore with an 
average nickel content of 1.15 per cent. 


! Mineral Wealth of Orissa, Mining and Geology Department, Government of 
Orissa. 
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Mayurbhanj District 

The Similipal area nickel is concentrated with chemically weath- 
ered ultramafic rocks and found in laterite and soil cappings. It 
covers an area of 12 km? and considerable ore is anticipated. 
The estimated reserves of nickel in Orissa in 1990 is as follows: 


A. Sukinda Valley: 


i) Kaliapani - 139.13 million tonnes 
ii) Katharda - 10.48 million tonnes 
ili) Sukerangi - 13.99 million tonnes 
iv) Suthabil - 18.43 million tonnes 
v) TISCO Operated - 120.00 million tonnes 

B. Kansa Sector - 73.47 million tonnes 

C. SimilipalUltramafic - 27.00 million tonnes 
Total Orissa - 402.50 


Vanadiferrous Magnetite 

Vanadiferrous and titaniferrous magnetite occur in association 
with gabbroanothosite rocks in the Pre-Cambrian metamorphites. 
They are distributed in five belts. (i) The Bisoi-Rairangpur belt 
extends upto 15 km and the vanadium pentoxide (V,O,) in 
magnetitie and TiO, varies from 4 per cent to 10 per cent and 0.5 
to 1.5 per cent. It has probable proved reserves of 4.16 million 
tonnes. It occurs in Kumardubi, Betgharen, Amdabede, Garjarni, 
Kunjakocha, Bhangapahar and Hatichar. (ii) In the Bisoi-Joshipur 
belt, vanadium pentoxide is 0.21-—-1.5 per cent and there are 
probable reserves of 0.64 million tonnes. It occurs in Mayurbeka, 
Kesham, Dhulabeda, Sialnoi, Asanbani, Bariadihi and Kundabari. 
In the Baripada-Podadiha belt, the vanadium pentoxide per- 
centage varies from 0.70 to 2.41 per cent and possible reserves 
are put at 0.05 million tonnes. Deposits occur in Bahalda, Andipur 
and Chitrabania. (iv) Rangethatia-Betli (Goda Sahi):- Rengamatia 
and Godasahi (v) Nuasahi-Boula:- Nuagahi and Boula.’ The 
probable reserves are 1.2 million tonnes of 0.9 per cent vana- 
dium pentoxide. 


! Nayak, J.C & Das, J.N:- Vanadium ore. Geology & Mineral Resources of Orissa- 
Society of Geo-Scientists & Allied Technologists, 1995. pp.288-302. 
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Platinum 

Plantium has been discovered in Orissa. Highly promising de- 
posits of platinum ore have been found in the laterites of 
Bhubana-Barapada region of Dhenkanal and Keonjhar districts, 
respectively. This discovery has been made by the Directorate 
of Mines and Geology. The National Physical Laboratory (NPL) 
has determined the metal content to be 220-520 grams per 
tonne of ore, which is stated to be the highest recorded value of 
platinum occurring in nature in the world. This rich grade of 
deposits is also commercially viable. Platinum is used as a 
catalyst in the exploration of hydrocarbons and in the electrical, 
pharmaceutical and chemical industries. Orissa possesses about 
95 per cent of India’s ultrabasic rocks which are the primary 
sources of chromium, nickel and cobalt. The platinum ore de- 
posits occur in 450 km? area which is only one-sixth of the 3000 
km? of the laterite rocks in Orissa which has been surveyed. 
Barapada, Damphidi, Madanpur, Khad, Kabahali and Patharpada 
have platinum ore deposits. Unfortunately, in the region 
extensive laterite slab cutting is going on which may reduce 
the platinum reserves. hence, laterite stone cutting should be 
banned. 


Base Metals 
Base metals include copper ore and lead ore. There are three 
regions of occurrences. In the Sargipali belt, base metals are 
located in the western end of Gangpur supra-structure of Ar- 
chaean para-metamorphite. The area is about 35 km in length 
and has a total estimated reserves of 5.6 million tonnes of 
average grade with 5.75 per cent of lead. Mining commenced in 
1980 and the per annum production is 96,000 tonnes which 
yields 7,800 tonnes of Pb concentrates. This mine is expected to 
last upto 2006 A.D. at the present level of production. In the 
Kesarpur area of Mayurbhanj district, mineralisation is reported 
in the horn-blende-biotite schist, biotite-chlorite schist and 
silicfied schist of the Iron Ore Gr formations of Pre-Cambrian 
age. The probable and possible reserves are 1.21 million tonnes 
with an average grade of 0.55 per cent copper (cu). 

Adash copper oredeposits:- It occurs between Adash and 
Butapali in old Sambalpur district, galena with minor concen- 
trations of chalcopyrite in quartz vein within metamorphic 
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country is found. It has 20-25% of graphites estimated to have 
0.93 metric tonnes of 1.46 per cent cugrades.! 


Gold 

Alluvial deposits of gold are reported from various sites. Most- 
ly they are found in the river valleys and gullies. The details of 
occurrence are given in the insert on mineral deposits in Orissa. 


Non-Metals 


Bauxite 
Bauxite occurs as segregations, discontinuous lenses and bodies 
in the laterite cappings on some of the plateaux of Old Koraput, 
Kalahandi, Bolangir and Sambalpur districts. Recently it has 
been found that some of the lateritic cappings over the 
Khondalitic rocks at 900 metres and above are bauxitic, consist- 
ing predominantly of gibbsite. In Pottangi, it occurs as extensive 
capping of bauxite and aluminous laterite and covers an area of 
4 km’. It is residual in origin, capping the Khondalitic rocks. By 
physical dressing, the aluminium trioxide percentage is increased 
to over 50 per cent with corresponding decrease of ferric oxide. 
The occurrences of bauxite are grouped into three broad 
groups and six sub-groups. They are as follows:- 


A. Eastern Ghat Super Group: 

i) East Coast Bauxite capping: They occur over Khondalite at 
Ballada, Maliparbat, Pottangi, Panchpatmali, Kodingamali, 
Karnapadikonda, Baphilimali, Sijimal, Lanjigarh etc. above 
+ 900 metres above MSL. Panchpatmali and Baphlimali 
have areal spread form 10-15 km? and sore are small—ot 
less than 1 km? (Maliparbat). All these plateaus are scat- 
tered over an area of 4000 km?. 

iil) Kandhamal Hills. They occur 960 metres above. MSL in 
Barepat Dongar, Sandbahal and Sainipara Hills of Khariar 
Plateau. 

iii) Gandhamardan plateau (940-1000 metres above MSL) in 
old Balangir-Sambalpur districts spread for 9.8 kms. 


! Pattnaik, S.C, Ghosh, S.P. & Das, Gita:- Base Metal Deposits, Geology & Mineral 
Resources of Orissa, 1995, pp.71-77. 
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B. Similipal Group: 
iv) Mayurbhanj district:- Similipal complex occur above 1000 
metres MSL. 


C. Noamundi Group & Purana Group:- 
v) Sundargarh district :- Kusumdih 
vi) Kendujhar district:- Dholkata Pahar above 727-848 metres 
above MSL. 


Reserves: 


Table 13.9 
Bauxite Reserves of Orissa as on 1.4.90 
Estimates are based on +40% A1,0, and -5% SiO, cut-off. 


Districts Name of deposits Bauxite Reserve Average Grade (%) 


(Old) bearing (million ALO, SiO, 
area kn? tonnes) 
Koraput Panchpatmali 17.2 377.0 46.00 2.25 
Pottangi 4.5 92.0 44.10 1.40 
Balada (Padwa) 2.0 12.0 46.70 2.48 
Kodingamali 6.0 91.0 46.48 2.19 
Baphilmali 9୨.0 196.0 45.21 2.19 
Karnapodikonda 2.5 17.0 46.58 1.73 


Sasbohu-Pasangmaloi 9.0 81.0 41.10 2.63 
Kalahandi Karlapat- 


Polingpadar 8.0 224.0 40.00 3.00 
Kutrumal 6.0 40.0 41.40 3.36 
Tangridongar and 

Langijarh 6.0 73.0 46.07 3.36 
Sijimali-Kisanmali ୨.୦ 224.0 43.17 1.65 
Taljhir-Gorokhpur- 


Khondmal Hills 

(Khariar Highlands) 0.6 2.0 40.00 3.12 
Bolangir- 
Sambalpur Gandhamardan 12.5 213.0 46.00 2.25 


Total Orissa 92.3 1642.0 - ଓ 
The other deposits in old Koraput district occur at 
Panchpatmali and Baphalimali. Bauxite deposits also occur at 


Lashipur in a number of flat-topped hills where ore is derived 
from Khondalitic rocks. These bauxite deposits of old Koraput 


Digitized by srujanika@gmail.com 


MINERALS 239 


district is estimated to be 866.0 million tonnes (Table 13.9). In 
the Khariar highlands, it occurs at Khariar-Loh Dungir where 
the aluminium trioxide content exceed 50 per cent. The Karlapat 
reserve has an estimated ore of 224.0 million tonnes with an 
aluminium trioxide content ranging from 40 to 50 per cent. 

In the Gandhamardan plateau it occurs in 17 km? and the 
reserves are estimated at 213.0 million tonnes with aluminium 
trioxide varying from 40-50 per cent which BALCO is tapping. 
At Tentra, the aluminium trioxide is 55 per cent and has limited 
reserves. The total reserves of Old Kalahandi, Bolangir and 
Sambalpur districts are estimated to be 776.0 million tonnes as 
on 1.4.90. In Baudh-Phulabani district, it occurs at Kotagod, 
Belagad and Gumlimska. In 1990 the estimated reserves of 
bauxite in Orissa were put at 1642.0 million tonnes, which was 
60.3 per cent of total Indian reserves. Other important reserves 
in Koraput district are at Chandragiri, Kathakhal, Pasangmali, 
Sigimali, Kisanmali and Sasbahumali. 


Table 13.10 
Typical Analysis of Bauxite from Some of the Deposits’ 


Constituents in % 


Place/region A1,0, SiO, TiO, Fe,O, Combined 
water 
Chandragiri 56.30 2.56 2.42 8.28 27.20 
Gandhamardan 52.20 3.42 1.36 18.62 23.70 
Karlapat 52.53 3.20 4.20 7.56 20.20 


NALCO has already initiated ‘steps to double the capacity 
of Panchpatmali mines to 4.8 million tonnes. Two other alumina 
plants each of 0.8-1.0 million tonnes per year capacity are planned 
to be set up in Orissa. Angul production of bauxite will register 
fourfold increase over the current level of 2.5 million tonnes 
i.e.10.0 million tonnes by 2001. 


China clay 

China Clay occurs as huge pockets in granites and gneisses, 
mostly decomposed, under a thin capping of laterite, around 
Badampahar-Karanjia and Joshipur in Mayurbhanj district on 


! Mineral Wealth of Orissa, Mining & Geology Department, Government of Orissa. 
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either side of N.H.6. Some of the important locations are Kuruma, 
Chandhbani, Dumuria and Jamkesar. The deposits are both 
plastic and non-plastic and are found suitable for use in the 
paper, rubber and textile industries, besides porcelain, pottery 
and sanitary ware. China clay also occurs near Kukuda in 
Sundergarh, at Lukopali in old Kalahandi, and at Sorispadar in 
old Koraput district, where the thickness of the clay bed is 8-10 
metres. In Orissa china clay A1,0, (39.5%), SiO, (46.6%) and 
H,O (13.9%) all met with and its specific gravity is 2.6 and a 
fusion point of 1,785 C. Kaoline is always fine-grained. 

China clay and fire clay are also found at 16 places in old 
Koraput district, seven places in old Ganjam district, six places 
in old Phulabani district, five places in Keonjhar district, six 
places in Mayurbhanj district, three places in old Cuttack dis- 
trict and one place each in old Dhenkanal and old Balasore 
district. They are plastic gritty kaolin derived from the decom- 
position of granite gneisses. Sometimes they appear as white 
clay. In 1990, the reserves were estimated at 0.20 million tonnes 
of proved, 59.70 million tonnes of probable and 97.50 million 
tonnes of possible reserves. Thus, Orissa had a total of 157.40 
million tonnes upto a maximum depth of 20-40 metres. All the 
mines are opencast mines.’ 


Coal 

Coal deposits are found in the Brahmani Valley, at Talcher in 
Anugul, Dhenkanal and Sambalpur district and in the Ib Valley 
in Jnarsuguda and Sundergarh district. The Talcher coalfields in 
the Brahmani Valley extend from Murhi to Rampur and cover 
an area of 1,813 km’. These fields were discovered in 1827 but 
they were opened only 1919. The coal usually contains high 
moisture and is niedium-to-high volatile and non—oking type. 
The proved reserves are 4907.1 million tonnes of non—coking 
coal in 1991. The quality of this coal of the bottom section of the 
basal seam is Grade.1, which can be utilised in low shaft furnac- 
es for the manufacture of pig iron. At present, there are three 
working collieries: Dera, Dieulbero and south Balanda, of which 
the last one is the open cast type. A few more mines are 


! Geology& Mineral Resources of Orissa. Society of Geo-scientists & Allied Technolo- 
gists, 1995, pp. 71-71. 
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proposed to be opened in this area. 

The Rampur coalfield was discovered in 1854-56 but the 
work started in 1909. It is a contiguous part of Korba and 
Manda coalfields of Madhya Pradesh. There are four seams and 
it extends for about 15 km from Janammunda to Jurabaga. The 
inferred reserves are estimated at over 8498.8 million tonnes 
and indicated reserves are 12,042.6 million tonnes and the total 
reserves are 25,448.5 million tonnes. 

In the Ib river (Rampur-Hingir) coalfield, there are three 
collieries, namely Hingir-Rampur, Ib river, and Orient colliery. 
In all these collieries, the bottom section of the Rampur seam 
has been classed as Grade-I and is being worked. It has an 
estimated reserves of 21,041.5 million tonnes. A super thermal 
power plant is being set up at in the Ib Valley to use the low- 
grade coal from Ib Valley. 

In the steel mill at Rourkela, Rampur coal after being 
washed is mixed with Jharia coking coal to the extent of 30 per 
cent. Talcher coal is used to produce thermal power to the 
extent of 500 MW. 

The production of coal increased from 0.39 to 1.18 million 
tonnes during 1950-67. Orissa produced about 4.00 million tonnes 
in 1971, 8.66 in 1987-88 and 25.00 million tonnes in 1994-95. 

Estimates of coal (1998) in Orissa were put at 46,526 mil- 
lion tonnes which was 23 per cent of the reserves in the country 
(of the non-coking type). Occurrence of coal is also reported 
from Cochhapara and Katnangda in Phulabani district and Naraj 
in Cuttack district but the deposits may not prove to be of any 
importance in the immediate future. 

There are proposals to utilise Ib valley coal in a big for the 
super thermal power plant located in the Ib valley. It has esti- 
mated reserves of about 21,041.5 million ténnes. Thus total 
utilisable coal resources of Orissa are 46,526.7 million tonnes. 

As per 1991 estimates, Orissa had the second largest coal 
reserves in the country (46.5 billion tonnes), next only to Bihar’s, 
as against India’s reserves of 176.8 billion tonnes. Of the Indian 
figure, 60 billion tonnes can be recovered. Orissa has 20 billion 
tonnes of recoverable coal, which are located at a depth of 300 
metres and are amenable to open cast. As per latest estimates, 
Talcher has reserves 25,485.2 million tonnes of which 4,907.1 
million tonnes are of proved category. The Ib Valley coal 
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deposits spread over 1,460 km? and the estimated reserves are 
put at 21,041.5 million tonnes. 

Orissa’s coal production in 1988-89 was only 5.61 pér cent 
of India’s output although the State had 23 per cent of the 
country’s coal deposits. The percentage production went up to 
8.14 per cent by 1994-95 , the end year of the Eighth Plan when 
Orissa provided 25.0 million tonnes. The potential coal output is 
estimated at 62.60 million tonnes in the State in 2001-02. 

The Talcher coalfields were under the Central Coalfields 
and Ib coalfields under Western Coalfields Limited but from 
1985-86 both are under SECL. From April 1992, the coalfields in 
the State have come under a separate company, Mahanadi 
Coalfields Limited (MCL). 


Table 13.11 
Coal Reserves in Orissa (million tonnes) 1990! 
Coal Districts Area Depth Proved Indicated Inferred Total 
Fields (km!) (metres) deposits 
Talcher Dhenkanal 1,813 0-600 4,907.1 12,042.6 8,498.8 25,448.5 
Anugul and 601-1200 -— 36.7 — 36.7 
Sambalpur 
Total 1,813 0-1200 4,907.1 12,079.3 ୫,498.8 25,485.2 
Ib. Jharsuguda 1,460 0-600 1,754.4 10,232.8 ୨,054.3 21,041.5 
Sundergarh | 
Total Orissa 3,273 0-1200 6,661.5 22,312.1 17,553.1 46,526.7 
Table 13.12 


Coal Production in Orissa 
(Million tonnes) 


Coal Fields 1993-94 1994-95 Projected 2001-02 
Talcher Coal fields 15.53 15.80 39.69 
Ib Coalfields 8.77 9.20 22.91 
Total 24.30 25.00 62.60 


In 2001-02 the production of superior grade coal will be 
1.29 million tonnes from Talcher and 1.40 million tonnes from Ib 


! Source: Manjerekar, V.D. Choudhury, U.N. & Gautam, K.U.V.S.: Coal, Geology & 
Mineral Resources of Orissa, 1995, 00. 145-169. 
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coal fields and total will be 2.69 mullion tonnes. By 2006-07 
Talcher is planned to produce 50.00 million tonnes and 35.00 
million tonnes from Ib. Coal fields. 


Fire Clay 
Refractory and plastic clays are associated with Gondwana rocks. 
Some of the richest deposits of fire clay in India are found near 
the Belpahar area of old Sambalpur district. They occur in well- 
defined beds in the Gondwana fields of Sambalpur, Sundergarh, 
old Dhenkanal, Old Cuttack and Old Puri districts. Orissa is a 
leading producer of fire clay in India. The important deposits 
are located as follows: 
(Old) Sambalpur district: Jurbagha-Darlipali, Kandalmunda- 
Kudopali-Lajkuria, Samhadora, 
Rampur, Talabira, Khola, Khinda. 
Sundergarh district: Kiripsira, Gopalpur, Rattansara, 
Siarimal, Bankibahal. 
(Old) Puri district: Jagannathprasad 
(Old) Dhenkanal district: Chhindipada, Patrapada, Karanda, 
Telsinga, Gopalprasad, Kaniah. 
(Old) Cuttack district: Naraj. 
All these deposits are grouped into three occurrences. 
They are 
i) Talcher Coalfields (Dhenkanal and Anugul Districts) 
ii) Ib river Coalfields (Jharsuguda and Sundergarh districts) 
iii) Upper Gondwana Athgarh Formations (Barki sub-division 
of Cuttack district). 

The entire production of fire clay in Orissa is consumed as 
fire-bricks in the steel, cement and other industries and in the 
manufacture of heavy sanitary ware. The recoverable reserves 
in 1990 were estimated at about 108 million tonnes as against 
Indian reserves of 696 million tonnes. But high alumina non- 
plastic fire clay suitable for refractories for steel industry consti- 
tute about 5 per cent of the total reserve in Orissa. Orissa 
produced 108,000 tonnes of fire clay in 1993-94. The break-up is- 
-Cuttack district 60,000 tonnes, Sundergarh district 23,000 tonnes, 
Jharsuguda (15,000 tonnes, Khurda district 6,000 tonnes, Anugul 
district 4,000 tonnes and Sambalpur district 1,000 tonnes). 

! Nanda, A.K. & Bhol, B.B: Fire Clay, Geology & Mineral Resources of Orissa, 1995, 
pp-179-184. 
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Graphite 

Graphite deposits occur in association with the Eastern Ghat 
rocks of Pre-Cambrian age. They are found along the contact 
zones of Khondalitic rocks and granite gneisses, associated with 
pegmatite bodies. They are epigentic in origin and are structur- 
ally controlled along the foliation, fracture planes and fault 
zones. The ore is erratic in behaviour in their occurrences and 
the thickness varies from a few centimetres to three metres. The 
mineral is flaky and crystalline in nature. Its carbon content 
varies from 30 to 80 per cent. It occurs in four belts: 

1) Sargipal belt in Bargarh, Bolangir and Kalahandi districts 
(65 km long and 25 km wide) and has more than 150 
occurrences. 

2) Titlagarh belt in Bolangir and Kalahand;i districts (55 km 
long and 40 km wide). Graphite ore occurs in 3500 km? of 
area and has five important deposits. 

3) Tumdibandh belt in Phulbani, Rayagada and Ganjam dis- 
tricts occur in 9,600 km? of area and has five important 
deposits. 

4) Dandatopa belt in Dhenkanal and Anugul districts occur 
in 1,000 km? of area and has five deposits. 

The workable concentrations occur as follows: 

Bargarh, Kalahandi and Bolangir districts: Brahmani, 

Dharukhaman, Matupali, Tentulikhunti, Bakbahal, 

Darrhamunda, Sapmuna, Rengali, Mohanilata, Faju-Nagena 

and Banimal 

Anugul and Dhenkanal districts: Kamalpur, Dandatopa, 

Tileswar, Adeswar, Akharkata and Girida. 

Bolangir and Kalahandi districts: Singjharan, Densurgi and 

Khetupara, Titlagarh, Boroni, Malisire and Loitona. 

Old Koraput district: Majjikllam and Kariguda. 

Phulbani, Rayagada and Gajapati districts: Tumudibandh, 

Lakhajorna, Palur, Raisil and Ambaguda. 

Several of the deposits are now being worked and the 
carbon content of these graphites varies from 40 to 70 per cent. 
There is 70-90 per cent beneficiated carbon in the plastic located 
at Titlagarh and Patnagarh in old Bolangir district. Graphite is 
used as a moderator in atomic reactors and hence is considered 
a strategic mineral. It is also used for the manufacture of cruci- 
bles, retorts, lubricants, foundary facings, etc. 
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The total estimated recoverable graphite reserves were put 
at 0.93 million tonnes in 1991 for Orissa as against 3.10 million 
tonnes for the country as a whole. Thus Orissa has 30.0 per cent 
of India’s recoverable graphite reserve. Grade-wise break up of 
recoverable reserve of graphite in Orissa (1990) is as follows:! 


+40 % F.C- - 151,000 tonnes 
10 %-40% F.C _ - 640,000 tonnes 
Unclassified - 127,000 tonnes 
Not known - 16,000 tonnes 
Total Orissa - 934,000 tonnes 


Limestone and Dolomite 

A marble band consisting of lower dolomite member and an 
upper calcitic member forms a stratigraphical horizon in the 
Gangpur series of Pre-Cambrian age. About 50 per cent of the 
resources are of good quality of lime burning, cement manufac- 
ture, for flux and furnace lining, for use in the rubber, paper 
and allied industries. The lime content varies from 30 to 53 per 
cent. About one-third of the limestone reserves is suitable for 
flux and cement manufacture. Orissa has estimated reserves of 
932.8 million tonnes of limestone and 489.6 million tonnes of 
dolomite in 1990 (Table 13.10). 

Extensive deposits of limestone and dolomite occur in 
Sundergarh, Bargarh, Koraput and Malkangiri districts which 
are confined to the Cuddapahs and Dharwar systems. Orissa is 
one of the leading producers of limestone in India and 
Sundergarh district is the largest producer accounting for about 
50 per cent of the total production in India. The Biramitrapur 
deposits are estimated to have 398.5 millioA tonnes of limestone 
and 324.5 million tonnes of dolomite. These constitute the prin- 
cipal source of flux-grade limestone and dolomite in India. The 
other sources are--Sundergarh: Hatibari, Purnapani, Gatitanagar, 
Dublabera and Lanjiberna (571.5 million tonnes). Dolomite also 
occurs at Raiboga, Kiringsera, Lifripara, Litibera, etc. 


! Indian Minerals Year Book-1993 
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Major Deposits 


1. 


1 2 
Sundergarh District. 
Biramitrapur- 
Raiboga 78.5 


2. 
3. 


Total 149.5 


— 


Lanjiberna 42.0 
Hatibari- 
Purnapani- 
Gatitanagarh 29.0 
Gomardihi 9.0 


Bargarh District. 

Dungri 24.0 
Banjipali 3.0 
Jampalli 29.0 
Total 56.0 


Koraput District. 


Table 13.13 
Limestone and Dolomite Reserves in Orissa as on 1.4.90 


Limestone 


Proved Probable 
and possible 


Total 


398.5 
82.0 


56.0 


Umpavalli-Tummiguda (Sunki valley) 


Gondivalsa 43.0 
Kotavalsa 3.5 
Padapadu 0.5 
Chikaparu 7.3 
Diguvagulur 9.0 


Total 63.3 
Malkangiri District 
Kottameta- 
Nandiveda- 
Uskalvagu 


(Malkangiri) 240.0 


Total 240.0 


43.0 


240.0 
240.0 


{in million tonnes) 


Dolomite 


Proved Probable Total 
possible 


5 6 7 


136.5 188.0 ଓ324.5 


30.0 -- 30.0 
166.5 188.0 354.5 


(Contd.) 
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1 2 3 4 5 6 7 
Sundergarh District. 
Khatkurbahal- 
Kiringsera- # 
Kandeimunda- 
Litibera-Kutra 
Teleghana -- -- -- 22.0 ଚ- 22.0 
Sapai river - - - 5.4 = 5.4 
section 
Lifripara -- -- -- 1.7 = 1.7 
Dublabera - - - 3.0 3.0 
Total - - -- 32.1 = 32.1 
Nowrangpur District. 
Dumajodi- 
Binsuli- 
Parsaguda - - - 14.0 -- 14.0 
ତୀ ଓ ଓ ଓ 140 - 140 
Nuapada District. . 
(i) Chandapala -- -- € 2.2 ସି 2.2 
(ii) Deobahal -- - ଚ- 2.0 -- 2.0 
(iii) Rohanpadar - -- - 3.3 -- 3.3 
(iv) Sagundungri - - - 1.5 - 1.5 

Total -- - - 9.0 -- 9.0 


Bargarh District. 
(i) Dungri-Banjipali 


Jampalli -- - -- 56.0 -- 56.0 
(ii) Putka-Saramsil 2.0 - 2.0 22.0 -- 27.0 

Total 2.0 -- 2.0 78.0 -- 78.0 

Bolangir District. 

Dhamandanga- 

Kuliadara, 

Karlabhali and 

Hial - -- - 2.0 -- 2.0 

Total -- -- -- 2.0 -- ` 2.0 


Total Orissa 510.8 422.0 ୨32.8 301.6 188.0 489.6 


Source: Rath, B.D. & Rath, R.N. :P Limestone & Dolomite Geology & Mineral 
Resources of Orissa, 1995, pp.252-268. 
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Production of Limestone and Dolomite 

The production of limestone has almost remained static since 
Orissa produced 2.1 million tonnes in 1991-92, 2.0 million tonnes 
in 1992-93 and 2.0 million tonnes in 1993-94. The production of 
dolomite has shown a gradual upward trend-~it has increased 
from 1.4 million tonnes in 1991-92 to 1.5 million tonnes in 1992- 
93 and 1.6° million tonnes in 1993-94. Sundergarh district has 
remained as the leading producer of limestone (74.65 per cent) 
and dolomite (100.0 per cent) in 1993-94. 


Table 13.14 
Production of Limestone and Dolomite in Orissa 
(Thousand tonnes) 


Districts Limestone Dolomite 
1991-92 1992-93 1993-94 1991-92 1992-93 1993-94 


Sundergarh 1,564 1,506 1,502 1,402 1,55୨ 1,649 
Bargarh 502 395 442 - - 
Koraput 13 1 1H = — 
Nuapada 22 56 58 କା 


Total Orissa 2,108 1,959 2,012 1,402 1,519 1,649 


Source: Ibid. Footnote Table 13.10. 


Kyanite and Sillimanite 

Occurrences of kyanite and sillimanite are associated with quartz 
veins, quartz-mica schists, and talc-tremolite schists of Pre-Cam- 
brian age. The ores are of low quality, containing less than 50 
per cent of aluminium trioxide. They occur at 12 places in old 
Dhenkanal, Mayurbhanj, Sundergarh and Sambalpur districts. 


Heavy Minerals 

These are also called ‘Beach Sand Minerals’. The dunes and 
beach sands of the coast extending from Rushikulya mouth to 
Gopalpur contain appreciable amounts of ilmenite, garnet, silli- 
manite, rutile, monazite and ziron etc. Other minor constituents 
are staurolite, spinel, sphone, hypersthene and magnetite. These 
deposits has an average width of 1.5 km and occur in an area of 
27.0 km’. It has an estimated reserve of 230.0 million tonnes of 
mineral bearing sand with an average grade of 20% HM. 
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Table 13.15 
Beach Sand Minerals Reserves (1990) (M. Tonnes) 
Beach Sand Deposits 
Minerals 


Contents LR.E. Beyond Total Total Orissa 
(in %) Ltd. LR.E. Orissa India in % of 


fields Ltd. fields India 
Iimenite 9.0% 20.7 4.30 25.00 146.00 17.1 
Garnet 6.0% 13.8 3.70 17.50 46.00 38.0 
Sillimanite 3.0% 6.9 2.80 9.70 54.00 18.0 
Rutile 0.4% 0.9 0.10 1.00 8.00 12.5 
Zircon 0.5% 0.7 0.07 ୦0.77 12.00 6.4 
Monazite 0.25% 0.6 0.06 0.66 N.A. ତ 
Others about 1.00% 2.4 0.20 2.60 N.A. 00 
Total Orissa -- 46.0 11.23 57.23 266.00 21.5 


Mineral sand deposits also occur in six pockets between 
Rushikulya mouth and Chilika Lake. These six pockets have an 
estimated reserve of 11.02 million tonnes in an area of 14.15 
km?, where HM percentage vary from 1.20 per cent in S.E. of 
Arunpur to a maximum of 3.15 per cent in Ramayapatna- 
Markandi area which has also the largest reserve of heavy 
minerals. 


Table 13.16 
° Other Deposits Beyond I.R.E Ltd. lease (1990) 


Region Area Reserves of Heavey metals 

(km?) m. tonnes In % of 
raw sand 

1. Padalaxmipuram-Ramayapatna 3.00 1.22 8.62 

2. Ramayapatna-Markandi 5.00 3.15 13.02 

3. Niladripur-Kantiagarh 1.30 2.06 16.75 

4. N.E. Kantiagarh 1.10 1.87 15.05 

5. E. of Jhatiapadar 0:90 _ 1.52 12.62 

6. S.E. of Arunpur 0.85 1.20 11.74 

Total 14.15 11.02 


Source: Ibid. Table 13.12 


lan 
Source: Siddiqui, A.S.: Beach Sand Minerals Geology & Mineral Resources of Orissa, 
Society of Geo-Scientists & Allied Technologists, 1995, pp.95-101. 
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The production of heavy minerals has varied between 86.7 
million tonnes in 1989 to a maximum 110.4 million tonnes in 
1990 and in 1993 it declined to only 0.60 million tonnes. 


Table 13.17 
Production of Beach Sand Minerals in Orissa 
(Thousand tonnes) 


Minerals 1989 1990 1991 1992 1993 
Ilmenite 81.9 104.3 58.4 10.7 56.1 
Rutile 1.9 2.8 1.6 0.2 1.6 
Garnet N N = -- 0.6 
Sillimanite 1.6 1.2 0.6 — 1.0 
Monazite 0.5 0.7 0.4 N 0.1 
Zircon 0.8 1.4 1.0 0.1 0.8 
Total 86.7 110.4 62.0 11.0 60.2 
N-Negligble 


Export of Heavy Minerals 

Entire export of ilmenite is now handled by Gopalpur Port. In 
1993 about 71,000 tonnes were exported to Japan, Norway and 
Canada. 


Precious and Semiprecious Minerals 

Quality of gem stones are determined by its natural origin, 
beauty, durability, uniqueness, rarity, hardness and chemical 
resistance. Beauty of gemstones is based on its lustre, transpar- 
ency, brilliance, and colour. Occurrence of diamond is associat- 
ed with the gravel beds of Mahanadi particularly at river island 
‘Hirakud’ in San-.balpur district. Other gemstones are mostly 
localised in Granulite belts of the Eastern Ghats, while others 
are found in Deogarh-Pallahara-Mahagiri group of rocks of 
Deogarh districts. They are associated with iron-ore Super Group, 
Quarternary sediments and gravel beds of Mahanadi, where 
garnet, topaz, cat’s eye occur. Orissa also produces emerald, 
ruby, sapphire, aquamarine, cheliodor, chrysoberyl, alexandrite, 
tourmeline, zireon, moon stone, amethyst, smoky and quartz.! 


Mishra, P.P. & Mohanty, B.K.: Gemstones, Geology & Mineral Resources of Orissa, 
1995, pp. 185-202. 
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They occur in Anugul, Sambalpur, Deogarh, Jnarsuguda, 
Bolangir, Sonepur, Boud, Kalahandi, Nawapada and Rayagada 
districts. All these districts are located in northern, western and 
central: Orissa and coastal districts of the state lack in gemstone 
deposits. At present Orissa is one of the leading producers of 
gemstones in the country and the mining, production and sale 
of gemstones in Orissa are controlled by Orissa Mining Corpo- 
ration, Government of Orissa. Details of deposits of precious 
and semi-precious stones in Orissa are as follows: 


Occurrences 

1. Anugul District. Magarmukan-}hilli of Nuagaon. 

2. Sambalpur District. Charbhati-Beldihi, Bagdhapa-Tabloi, 
Meghpal-Ranchipada and Budido. 

3. Deogarh District. Palsama and Jharposi 

4. Jharsuguda District. Bagdihi. | 

5. Bolangir Distric. Chunchepali-Antaria, Ghumsar-Dehli, 
Muribahal-Tentelkhunu, Saraibahal- 
Suklimuri and Naktamunda-Siali 

6. Sonepur District. Badmal-Mursundi and Binika-Sonepur 

7. Boudh District. Boudh-Ramgarh and Kantamal- 
Mammunda. 

8. Kalahandi District. Jillingdhar-Hinjilibahal, Orhabahala- 
Urharanga, Ghatpara-Sirgiharan, 
Sirajapali-Tundla and Banjipadar- 
Sargiguda. 

9. Nawapada District. Sardhapur-Patialpada, Kantamal- 
Babebir-Amera Damjhar-Burhaparen- 
Mantmitarai 

10. Rayagada District. Paikdakulguda, Irkubadi-Tarhama & 
Kariaghati-Karanjgurha. 

11. Khandamal District. Bargochha and Belghar. 
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Road Pattern 

During the first half of the nineteenth century, there were only a 
few roads worth the name in Orissa. They were mostly confined 
to the coastal plains and were. practically non-existent in the 
interior regions. The conditions remained unaltered till 1866. 
The most important ancient roads linked Cuttack with 
Sambalpur. They followed the Mahanadi valley on either side of 
the river. One linked Cuttack with Sambalpur via Sonepur and 
the other via Angul and Rairakhol. The old Midnapore Road 
linked Midnapore with Sambalpur via Keonjhar and the 
Jagannath Road linked Puri with Cuttack. 

On the eve of the First Plan, Orissa had only 3,200 km. of 
roads of major and minor categories, although the optimum 
requirement as per the Nagpur Plan was 23,763 km. During the 
First Plan period, 1,490 km. of roads were planned to be con- 
structed at a cost of Rs. 203 lakhs. During the subsequent Plan 
periods, the road building activities were stepped up and the 
State had 31,300 km. of roads in 1961. Out of this, only 8,200 
km. were metalled. Thus only 26.1 per cent of the total roads 
were metalled. While the remaining 73.9 per cent were closed to 
wheeled traffic during the monsoons. By 1971 the situation 
improved. Out of a total road network of 17,200 km 9,286 km 
were surfaced, accounting for 54 network per cent.’ 

Orissa was served by four National Highways (NH) cover- 
ing:1,625 km in 1994. NH 5 links Calcutta with Chennai and is 
the most important one. Jt passes through the major towns of 


! Mohanty, A.B:- Road Development in Orissa, presented at the Seminar on Road 
Development in Orissa, Orissa Engineering Congress, January 1973. 
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the coastal plains like Balasore, Bhadrak, Jajpur Road, Cuttack, 
Bhubaneswar, Khurda and Berhampur. NH 6 links the major 
towns of northern Orissa. It connects Baripada, Kendujhar, 
Deogarh, Sambalpur and Bargarh, while NH 42, connects Cuttack 
with Sambalpur via Dhenkanal and Anugul and opens up the 
interior of the State. NH 43 served only the south-west part of 
Orissa by linking Koraput and Jeypore with Vizianagaram of 
the Andhra coastal plains on the one hand, and Raipur in 
Madhya Pradesh on the other. NH 23 links Anugul with Rourkela 
via Palalahara and Barakot. ; | 

The Express Highway, 86 km long linking the Daitari iron 
ore mines to Paradeep port is exclusively designed to meet the 
requirement of the iron ore traffic. Recently from Barchana to 
Paradeep section has been declare as NH 5A while Daitari to 
Barachera is continued to remain as Expressway. The iron ore is 
exported primarily to Japan. This road is a landmark in the 
history of road-building activities in the State. Besides, there are 
a number of State Highways (SH) and major district roads 
(MDR) which serve primarily as feeders and connect the small 
towns and villages of Orissa. 

Although Orissa had a total length of 17,200 km of road 
network in 1970-71, only 54 per. cent were surfaced.! During the 
past two decades (1971-90), although the total road length in 
Orissa has increased from 17,200 km in 1971 to 197,801 km in 
1989-90, the bulk of the increase was due to the increase in 
‘other village roads’ which recorded an increase of 2917.9 per 
cent during this period. By 1993-94 Orissa had 178,453 km of 
roads out of which 143,774 km were Gram Panchayat Roads 
and 7,014 km were forest roads (Appendix-IV). Mostly these 
roads are unsurfaced and only accesible during the off-monsoon 
season. Thus, there has been no qualitative improvement of 
roads in Orissa during the past two-and-a-half decades. If we 
include these village roads under ‘unmetalled’ category, the 
percentage of unmetalled roads increased to 84.5 per cent of the 
total road network in 1993-94 from only 46 per cent in 1971. 
Thus during the Eighth and subsequent plans, efforts should be 
made to improve the quality of these roads by metalling them to 


! Statistical Outline of Orissa, 1971. Department of Statistics and Economics, Onissa. 
p. 126. 
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ensure better transport facilities (Table 14.1). 

When the adequacy /inadequacy of roads is considered it 
is revealed that Orissa had 236.7 km of roads per 10,000 persons 
in 1993-93 as against 78.4 km in 1970-71.' This means that 
compared to population growth the road, network has increased 
proportionately. However, this increase in road length per 10,000 
persons is due to a very sharp increase in unsurfaced roads. 
Thus, the roads in Orissa have became more crowded in met- 
alled roads compared to 1970. On the contracy, the road length 
per 100 km? of area which was only 7.13 km in 1970-71 has 
increased to 114.6 km in 1992-93. This suggests that the road 
density has increased sixteen fold. However, this increase is 
mostly due to increase in village roads which are mostly 
unmetalled (Table 14.1) 

Road density per 100 km? of area in Orissa is 114.6 km in 
1993-94. But there is a wide variation at the level of districts. 
Road density per 100 km? is maximum (286.9 km) in Dhenkanal, 
followed by Puri (264.5 km) and Jharsuguda (185.9 km) suggest- 
ing that the density of roads is quite high, compared to the 
state’s average of 114.6 km. On the other end of the scale 
density of roads per 100 km?’ of area is the lowest in Keonjhar 
(43.9 km) preceded by Malkangiri (54.6 km) and Rayagada (64.4 
kms). However the general trend is, most of the districts of the 
mountainous terrain, have low density of roads as they are less 
developed while the coastal districts have a higher density of 
roads than them. 

When the population factor is taken into account the pic- 
ture is changed. In Orissa as a whole 56.4 km of road length 
serves a population of 10,000. But, this picture also changes very 
widely at the level of the districts. It is only 18.1 kms in Balasore 
preceded by Jagatsingpur (18.5 km) and Jajpur district (23.7 
km). All these are coastal districts where density of population 
is very high per km? of area and hence road length per 10,000 
population is very low while contrary is the case with the 
middle mountainous districts. Road length per 10,000 persons is 
the maximum in Deogarh (183.5 km), followed by Boudh (135.1 
km) and Anugul (134.8 km). Thus nature of terrain, population 
distribution and road length per 10,000 population are very 
much inter-linked. 

! Cirv.a, B.N. Geography of Orissa, (2nd Edition), 1931. p. 124. 
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Table 14.2 
Road Length per 100 km? of area and 10,000 population (1993-94) 
Districts Area Population Road length of all types (1993-94) 


km2 (Thousands) Total Per 100 km’ Per 10,000 
(kms) of area (kms) population 


(kms) 
Gajapati 3102.1 454.6 4766.4 153.8 104.8 
Dhenkanal 2360.1 947.9 6712.4 286.9 70.8 
Deogarh 2781.7 234.2 4297.7 154.5 183.5 
Anugul 6345.2 510.6 6884.2 108.5 134.8 
Kendrapara 2843.7 1149.5 3330.8 117.1 29.0 
Cuttack 4291.1] 1972.7 4608.5 107.4 23.4 
Balasore 3714.3 1696.6 ଓ3076.5 82.8 18.1 
Jagatsingpur 1797.5 1014.2 1872.3 104.2 18.5 
Sambalpur 6704.0 809.0 ୫850.2 132.0 109.4 
Sonepur 1719.4 476.8 ଓ3300.9 192.0 69.2 
Sundergarh 9712.0 1573.6 10809.1 111.3 68.7 
Mayurbhanj 10418.0 1884.6 14215.4 136.5 75.4 
Jharsuguda 2203.1 446.7 4095,7 185.9 91.7 
Jajpur 2527.9 1386.2 ଓ3281.6 129.8 23.7 
Ganjam 7904.8 2704.1] ୨3୦6.7 117.7 34.4 
Malkangiri 6259.2 422.8 3415.7 54.6 80.8 
Koraput 7833.2 1027.3 6163.5 78.7 60.0 
Kendujhar 8303.0 1337.0 3645.5 43.9 27.3 
Khurda 2849.3 1502.0 ଓ6394.9 224.4 42.6 
Puri 3524.8 1305.4 ୨323.6 264.5 71.4 
Bolangir. 7116.6 1230.9 7221.6 101.5 58.7 
Boudh 3444.7 317.6 4290.7 124.6 135.1 
Bhadrak 2786.9 1105.8 2584.4 92.7 23.4 
Bargarh 5831.6 1207.2 ୨486.1 128.4 62.0 
Kalahandi 8168.6 1130.9 10777.3 131.9 95.3 
Kandhamal 5451.7 546.3 6600.4 121.1 120.8 
Nabarangpur 5137.6 847.5 5209.7 101.4 61.5 
Nayagarh 3941.1 782.6 6301.9 159.9 80.5 
Nuapada 3398.1 469.5 4656.9 137.0 99.2 
Rayagada 7580.9 714.9 4880.5 64.4 68.3 
Total 
Orissa 155,707.0 ଓ31659.7 178,453.1 114.6 56.4 


An analysis of the road data reveals many salient factors 
of gre2t importance. Fourteen of the thirty districts in Orissa do 
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not have any national highway or Expressway.! 


Road Transport 

Road transport in Orissa was mostly managed by the nationalised 
State Transport (ST) and the Orissa Road Transport Co. Ltd. 
(ORT), in which the majority of shares are owned by the State 
Government. The ST and the ORT handled the bulk of the 
passenger traffic over most of the trunk and feeder routes in the 
State in eighties. But the picture has changed completely in the 
nineties. Both ST and ORT have suffered huge losses, almost to 
a point of bankcrupty mainly due to mismanagement. Their 
place had been taken over by the private operators who are 
flourishing financially and offering efficient services. Goods traffic 
is entirely controlled by the private operators. 

The ST, ORT and private operators operate not only within 
the State, but also on some inter-State routes. Such traffic desti- 
nation points lie in Bihar in the north, Madhya Pradesh in the 
west, Andhra Pradesh in the south-west and West Bengal in the 
north-east. Among them, Ranchi, Chaibasa, Tata, Raipur, Kanker, 
Vizianagaram, Srikakulam and Calcutta are the most important. 
They are linked by services from Kenduijhar, Jaipur Road, 
Bhadrak, Puri, Baripada, Sambalpur, Jeypore, Nowrangpur, 
Bolangir, Cuttack Bnubaneswar and Khariar. All these places lie 
on the border regions except Jajpur road, Puri Cuttack and 
Bhadrak. The bulk of the passenger traffic and routes used to be 
handled by OSRTC and ORTC till the end of eighties. But in 
nineties the bulk of road transport is being handled by the 
private operators. They operate about 59.7 per cent of the routes 
and plies 60.0 per cent of the buses. But in route-kilometres, it 
accounts for 62.1 per cent of the entire State. This presents a 
clear picture as regards its importance in road transport in the 
State. The total number of buses appear to be inadequate com- 
pared to the number of routes on which the ST operate. The ST 
vehicles are more frequently pressed into service than those of 
the ORT and ST's fleet of buses. 


! Thus about half the districts of Orissa are not served by a national highway 
(Table 14.1) 

2? Gajapat, Jagatsingpur, Sonepur, Jharsuguda, Malkangiri, Pun, Bolangir, Boudh, 
Kalahandi, Kerohamal!, Nabarangpur, Nayagarh, Nuapada and Reyagada . 
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By 1992, the situation had entirely changed. The losses run 
to several crores. After the adoption of the new economic policy 
by the Government of India and adoption of a market economy, 
the State Government decided in 1992 to denationalise 32 of the 
48 routes covered by OSRTC and ORTC to provide better ser- 
vices. With this, OSRTC operated only 16 routes and ORTC 
only on 10. 

Most of the passenger traffic originates from a few focal 
points which are important as commercial or administrative 
centres. Cuttack, being located at the apex of the Mahanadi 
delta in the middle coastal plains, is most important. It has been 
famous as the capital of the ancient empires in the past. It 
continued to enjoy the same privilege till Independence. During 
the First Plan period, although the capital was shifted to 
Bhubaneswar, Cuttack has retained the privilege of being the 
commercial capital of the State. 

The first 10 bus-originating centres in order of importance 
are the Cuttack-Bhubaneswar complex, Bolangir, Bhawanipatna, 
Jeypore, Sambalpur, Berhampur, Sundergarh, Kendujhar and 
Rourkela. From this it will be evident that most of the major 
bus-originating centres are located in the rolling uplands of 
western and northern Orissa. This is mainly because these nodal 
points serve as the regional collecting centres of the State in 
these areas, the other important traffic-originating points being 
located in the interior of the State. 

Among the destination points of motor transport, the 
Cuttack-Bhubaneswar complex again ranks first followed by 
Berhampur and Jatni. All of them are located in the coastal 
plains. Sambalpur, the firth largest destination point, is located 
in western Orissa. Chatrapur, Puri, Pattamundai and Chandabali, 
which rank sixth, seventh, eighth and tenth, respectively, are 
again located in the coastal plains. Thus, out of the major 
destination points, nine are located in the coastal plains. Hence 
both in originating traffic and in destination, Bhubaneswar, 
Cuttack and Berhampur in the coastal plains and Sambalpur in 
the interior region stand out and control the passenger traffic to 
a great extent. 

The average route distance and route kilometre work out 
to be 124 km and 91.1 km respectively, which appears to be 
optimum for Orissa. Although these are average figures for the 
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entire State there are exceptions. There are 13 routes which are 
more than 400 km long and eight of them are more than 500 km, 
followed by Puri-Raipur (663 km), Puri-Calcutta (571 km), 
Bhawanipatna-Bhubaneswar-Jeypore (521 km). The following 
Table will give an idea as regards the route structure of trans- 
port in Orissa: 
Table 14.3 
Bus Transport Pattern in Orissa 1993 


Route distance (in km) No. of routes In % of the total 


5-50 94 21.9 
51-100 157 35.6 
101-200 127 28.1 
201-300 40 9.1 
301-400 10 2.3 
401-500 5 1.1 
501 or more 8 1.9 
Total 441 100.0 


The entire passenger traffic is carried by 3.4 thousand 
contract carriages, 5.9 thousand stage carriages, 3.2 thousand 
autos (three wheelers) in 1992-93. In addition, 20.6 thousand 
cars and taxis, 17.3 thousand Jeeps and Station Wagons, and 
436.2 thousand two wheelers (motor cycles, scooters and mo- 
peds) were on roads which were catering to the needs of indi- 
vidual and private transport needs. These are grossly inade- 
quate, particularly bus transport in Orissa. The entire good 
traffic in Orissa was carried by 32.6 thousand goods vehicles of 
all types in 1992-93 by the private operators (Appendi-IV) 
The Problems 
The present transport problems of Orissa are more organisational 
and economic than physical. Physical problems did exist during 
the first two Plan periods, but after the completion of the major 
bridges over the Mahanadi, the Kathjori, the Kuakhai and the 
Subarnarekha in the coastal plains and over the Tel, the Mahanadi 
and the Brahmani in northern and western Orissa, the State 
capital is linked by all weather motor transport with all the 
district headquartes. Of course, floods do breach the roads in 
the coastal plains as they used to do in earlier decades--and 
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temporarily disrupt road traffic. Due to non-availability of road- 
building material in the coastal alluvial plains, the cost of con- 
struction as well as maintenance of roads becomes high. In a 
few interior sections, missing links, unmetalled surfaces and 
unbridged roads still hamper perennial road traffic. 

The organisational problems cause greater irritation than 
the physical drawbacks. Lack of punctual running of buses, over- 
crowding and overloading, lack of passenger amenities at bus 
terminals and originating points, and non-availability of waiting 
halls are some of the glaring inadequacies. They can be mitigated 
with imaginative planning and adoption of practical measures. 

The Bhubaneswar-Cuttack section of the NH No.5 has 
been identified as the busiest road not only in India but also in 
Asia. This is mainly because from 6 A.M. to 10 P.M., 1,888 
trucks, 1,211 passenger buses, 6,341 two wheelers, 20 tempos, 
412 rickshaws and 5,326 cycles used to move along it as in 1991. 
Their number has increased considerably since then. This sec- 
tion is very much accident prone due to its small width. The 
proposal for a four-lane road during the Eighth Plan is now 
being implemented which will be completed by 1998. 


Rail Transport 

Rail transport is a later introduction in Orissa compared to 
roads and waterways. The South Eastern Railway serves the 
State with a total of 2,281 km of railroad in 1996. Vast tracts 
being still under-developed or undeveloped, the rail network is 
woefully inadequate so much so that only 17 out of 30 district 
headquarters have been served by railways. Owing to the 
generally sedentary character of the vast agricultural population, 
travel by rail in Orissa is mostly for short distances. Long 
distance travel is confined to the seasonal migration of labourers 
of the coastal plains and other drought prone areas to Calcutta 
and to other cities like Surat, Bombay and other placed as hired 
(Goti) labourers in search of employment in the jute mills, 
cotton textile mills during the agriculturally slack season. The 
goods traffic, consists mostly of rice, iron ore, manganese ore, 
etc., which move to Calcutta, Paradeep, Gopalpur 
and Vishakhapatnam. The bulk of the imports are handled by 
the railways from the docks of Calcutta, Paradeep 
and Vishakhapatnam. They comprise of mainly manufactured 
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goods, petroleum and fertilizers. 

The railroads girdle the State in the shape of a pear by 
running along its periphery. The arterial lines run from 
Kharagpur to Jharsuguda, Jharsuguda to Titlagarh, Titalgarh to 
Vizianagaram, and Vizianagaram to Kharagpur. The absence of 
a diameter in this near circular alignment of the railroads is a 
glaring fault in planning. Geographically, railroads can be 
grouped as coastal, middle mountainous, northern, western and 
southern regions. 

There has been a subsequent change in the distribution of 
railroads in Orissa since Independence. This change has been 
effected by the construction of new railroads in the west, linking 
Sambalpur to Titalgarh. Then there are shorter lines in the north, 
linking the newly developed mining and industrial areas to the 
trunk line from Kharagpur to Mumbai and Cuttack to Paradeep. 
The Dandakaranya Railway in the south has also affected the 
old pattern of distribution of railways by linking Koraput with 
Rayagada and Vishakhapatnam with Kirandul in Madhya 
Pradesh via Koraput in Orissa. The Sambalpur-Titlagarh line has 
avoided the detouring via Raipur. This has also served as the 
base of a Triangle of which Raipur is the apex, and Jharsuguda 
and Titlagarh the base. It has helped avoid a detour of 517 km. 
for the iron ore traffic of north Orissa to Vishakhapatnam port. 
The Dandakaranya Railway and Koraput-Rayagada line has 
opened up a potentially mineral rich hinterland, though at present 
it is underdeveloped. There is hardly any construction of new 
lines in the coastal plains since it has already reached a satura- 
tion point. But the new railroad to Paradeep has opened a rich 
hinterland for the port. The railway construction activities in the 
coastal section are mostly confined to doybling the track from 
Lakshannath to Berhempur. This has eased the transport bottle- 
neck by providing extra line capacity on this busy section. The 
doubling and electrification of the track is an important land- 
mark in the Dahora-Jaraikela sector of the trunk line, an impor- 
tant link between Calcutta and Mumbai. 

As a result, the earlier domihance of the coastal railway, 
both in route kilometres and freight handling capacity, has been 
lost. The present spatial distribution of railroads in Orissa is 
more or less uniform, but the central region is still devoid of 
railways. 


- 
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Growth in Railways 

Growth in rail roads in Orissa is very slow and the present 
backwardness of the State is primarily due to lack of 
infrastructural development amongst which, lack of railways 
figures on the top of the list. Although total route kms of 
railways has increased from only 914 kms in 1947 to 2,281 kms 
(including double tracks) in 1996 recording a growth of 78.8 per 
cent during 1947-96, Orissa does not have a direct rail link 
between Coastal and Western Orissa although 50 years have 
lapsed since Independence and India has implemented eight 
Five Year Plans and several Annual Plans during this period. 
Linking Talcher with Sambalpur was a demand of the state even 
before Independence, this 174 km track has not been completed 
even in 1998. 

During this period, maximum growth has been achieved 
in western and souther Orissa (100 per cent each) as Titlagarh- 
Sambalpur line has been completed after which detouring via 
Raipur of pre-Independence period has been avoided to come to 
Sambalpur. In southern Orissa Koraput-Rayagada line (164 kms), 
Visakhapatnam-Koraput-Kirandul has been completed to trans- 
port rich iron ore of Bailadial of Madhya Pradesh for 
Visakhapatnam Steel Plant and bauxite ore to Damanjodi. These 
two lines have opened up mineral-rich south Orissa. 

Northern Orissa has also experienced a growth of 73.5 per 
cent in route kms during this period when railway route kms 
has increased from only 185 km to 321 kms. In this section, not 
only the single track has been doubled tracked but also electric 
traction has been introduced since this-is the main trunk line 
which joins Calcutta with Mumbai via Nagpur. Further, this 
track passes though rich iron-ore and limestone belt of Orissa- 
Bihar and bauxite etc., also occur in the region. Coastal track 
has experienced only a growth of 23.3 per cent during 1947-96 
and that too again because the line has been double tracked. In 
the coastal belt only Cuttack-Paradeep new line has been con- 
structed to transport iron ore from Daitari via Nirgundi to 
Paradeep for export. 

Rourkela, the industrial magnet of Orissa, is not directly 
linked with Cuttack-Bhubaneswar twin cities, since Daitari- 
Bansapani line has not yet been fully implemented. On the right 
bank of Mahanadi the proposed rail line linking Khurda Road 
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with Bolangir via Baud, Sonepur etc. is yet to be constructed. If 
these three lines are constructed, coastal Orissa will have three 
links with Northern and Western Orissa and vast untapped 
mineral and other resources can be tapped and Orissa will be 
prosperous. 


Railway Transport 

The expansion of railways in Orissa has been most tardy and 
the State is neglected in this regard. The age-old demand that 
coastal Orissa be linked up with western Orissa by linking 
Talcher with Sambalpur has not been implemented since Inde- 
pendence. This 174 km long line is planned to be completed by 
1997-98. The same is the story regarding the linking of Rourkela 
in northern Orissa with coastal Orissa by linking Jakhpura with 
Rourkela (Banspani). The construction of this line has stopped 
at Daitari half way to Banspani, for the past one decade. 
The link between Khurda Road and Balangir via Nayagad has 
remained in the pipeline for several decades. The districts of 
Baud and Kandhamal have no railway line at all. The railway 
line only girdles Orissa on its periphery and thirteen district 
headquarters are not served by railways. The inadequacy of 
railway transport becomes more glaring from the analysis of 
Table 14.4. 


Average Distance Between Two Railway Stations 

Interesting conclusions are reached from an analysis of the 
length of track kms of railways and number of stations located 
on them in Orissa. The State as a whole, has 2,281 track kms, of 
raflway line which is served by 245 railway stations (including 
passenger haults) and thus the average distance between two 
stations works out to 9.31 kms which is véry much on the 
higher side compared to the national average. However, there 
are large variations in the distance between two stations in 
different regions of Orissa. As expected, it is shortest (5.78 km) 
in the coastal plains and longest (14.73 km) in the middle moun- 
tainous region of Orissa as the coastal plains are very densely 
populated while reverse is the case in the middle mountainous 
region. In northern Orissa it is 7.78 km, due to industrial and 
mining activities. It is followed by western Orissa (12.52 kms). 
In southern Orissa, which is also hilly and forested, the distance 


Digitized by srujanika@gmail.com 


GEQGRAPHY OF ORISSA 


264 


‘paymoe[g pue xy>ei] ejqnoqg 
anv peoig : ‘g'a'D°g Pel afqnoq 23nes pecig : ‘q°9'g ‘Peyunejg a3nes prog : ‘g°H'g ‘2finen peosg : ‘Hg ‘Ines MOLLN © 'S'N 


— 0001 — 6 C61 FL ¥ ¥9 0'୦୦୮ - — — — ୮୫୫ 6 Jo % uI 
9’5F1 0001 l8zZZ ZI1Z OF 691 OlE1 SPI 000୮ 6 — — — 6£ Sr 201 
0'ଂ00୮ ୧୬2୯ ୫୮୨ —- — ଡ6ୋ ତ — — = — —_ _—_ — — un 
0'ଂ00୮ ୯୮୮ ୪୨୯ ୧୮ — — I — — ee — UJaIsIM 
6'50୮ ¿୨୮ 1୫୧ ୨୪୫୮ - — ୨6 — 70୮ BEL — — — G8୮ — ଧayHON 
708 v6 TH — — — Z6 Sr ୫୨୧୮ ୨୨୪୯୮ — — — ଠ0୮ ଓମ APPIN 
ZL 6% ¿£9 — 0H — Zi — 0'୭ ୫୪୫୫୨ — — — ୨୫୫୧ [eseo5 
{v101 fo 10107 

/561 % uw sum Jo % wi suy Hg ON 

fo % wi [v101 gd99g d9ag 398 9a ON jvI0L 

H41mo45) 9661 ZP61 suoISay 


(96-LP61) essiIO ut Sspeoy [iey Jo ymMoIH 
PPL olqeL 


Digitized by srujanika@gmail.com 


TRANSPORT AND COMMUNICATION 265 


between two stations is 13.36 km, second highest from the 
bottom. Thus there is a co-relation between the average distance 
between two railway stations and density of population and 
nature of terrain. 


Table 14.5 
Average Distance of Railway Stations (1995) 
Regions Total route Number of Average distance 
kms stations between two stations 
kms 
Coastal 567 ୨8 5.78 
Western 263 21 12.52 
Southern 628 47 13.36 
Middle mountainous 442 30 14.73 
Northern 381 49 7.78 
Total Orissa 2281 245 9.31 


Source: Computed from Railway Time Table, July 1995. 


All these figures compare poorly with the national-average 
and speak of the utterly inadequate railway service in the State. 

The situation is much worse when these figures are con- 
sidered district-wise. While eight district! are not at all served 
by railways thirteen district headquarters are not linked by 
railways? This picture is very dismal. 

From all these, one thing which emerges is that the middle 
mountainous region and the rolling uplands are very badly 
served by the Indian Railways. It is only coastal Orissa which 
fares somewhat better in route length, railway stations, average 
distance between two stations, density of railway route, one 
kilometre of route length serving number of persons and per- 
sons served by a railway station. Thus, there is an urgent need 
for more railway lines to exploit the rich mineral and forest 
resources of the State and bring about integration between west- 
ern and coastal Orissa. 


! Deogarh, Kendrapara, Sonepur, Malkangiri, Boudh, Kandhamal, Nabarangpur 
and Nayagarh. 

2? Deogarh, Kendrapara, Sonepur, Malkangiri, Boudh, Phulbani, Nabarangpur 
Nayagarh, Khurda, Kendujhar, Jajpur, Bhawanipatna and Sundargarh. 


[a 
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Railroad Pattern 

The coastal trunk line has eight feeder lines. They stretch from 
(i) Rupsa to Bangiriposi an inland collecting centre; (ii) from 
Nirgundi to Talcher-Anugul, a colliery; (iii) from Khurda Road 
to Puri, the seat of Lord Jagannath. (iv) from Cuttack to Paradeep, 
a major port on the east coast (v) a narrow gauge line from 
Naupada to Gunapur. (vi) Jajpur Road to Daitari, the iron ore 
mines, (vii) Vizianagaram to Raipur (viii) Kothavalsa to Kirandul, 
the seat of iron ore in Madhya Pradesh. The last three lines 
orginate from Andhra Pradesh joins places in Orissa while the 
last two lines ends in Madhya Pradesh. Coastal railways not 
only handles 81.2 per cent of the passenger traffic of the State 
but also stands second in freight earning in the State. This is so 
because it passes through the most densely populated part of 
the State, and links the maximum number of urban centres and 
serves the bulk of the urban dwellers. 

The northern railroad stands next in importance: In han- 
dling goods traffic, it tops the list by accounting for 47.7 per 
cent of the total freight earnings. This is beacuse it serves the 
principal mining and forest regions of north Orissa. The passen- 
ger traffic is very small on this section. The western railroad is 
of a less importance than the former since it neither serves a 
thickly populated region nor any rich mining area. 

The southern railroad which was the least important of all 
as it passes mostly through forest-clad mountains of the Eastern 
Ghats and the Jeypore Plateau has now assumed great impor- 
tance because of the discovery of the rich bauxite deposits in 
Damanjodi areas of Eastern Ghats and rich iron ore deposits in 
Bailadila of Bastar district of Madhya Pradesh. The potential 
traffic of this region is, however, quite vast because of the 
untapped forest and mineral resources. 

The recently constructed railway line from Visakhapatnam 
to Kirandul in Madhya Pradesh via Koraput, is very important 
for exploiting the rich iron ore resources of the Bastar Plateau. 
The second important landmark in railway development is the 
Koraput-Rayagada line (164 km.) which has been completed to 
exploit the rich bauxite deposits from Damanjodi for NALCO. 
The Talcher-Sambalpur line (174 km.) is now under construction 
and Angul has been linked by rail with Talcher. The Cuttack- 
Paradeep line is being doubled and Kharagpur-Khurda Road 
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section is being electrified. The Jajpur Road-Paradeep proposed 
line when completed will give Paradeep port a big boost. 


Traffic-Producing Areas and Their Characteristics 

Freight earning from the railroads in Orissa is a little less than 
double of that from passengers. Goods traffic dominates in all 
the four sections, particularly in the northern section where 
monetarily it is seven times higher than passenger traffic. On 
the coastal section, however, earnings from goods traffic are the 
lowest. Almost all the branch lines are predominantly goods- 
earning sections except the Khurda Road-Puri line. In this sub- 
section, passenger earnings are five times higher than freight 
earnings. 

In generating traffic in Orissa, urban centres are less effec- 
tive than goods-originating centres except Cuttack, Bhubaneswar, 
Puri and Brehampur. Iron and Manganese ore from the 
Gorumahisani and Badam Pahar regions of Mayurbhanj, and 
the Kiriburu and Taldihi areas of Kendujhar and Sundergarh; 
limestone from Biramitrapur, coal from Talcher and bauxite- 
alumina of Damanjodi are important items of transport. Forest 
products like Kendu leaves, bamboo and charcoal are also im- 
portant items for freight earmings. Rice and jute are the only 
agricultural commodities of the coastal plains and rolling up- 
lands of the Bargarh plains which finds both internal and exter- 
nal markets in a sizable quantity. 


Change in Efficiency of Railway Transport (1975-95) 
During the past two decades (1975-95) although the efficiency of 
rail transport in Orissa has been better yet a lot more is to be 
done since Orissa lags far behind compared to the other ad- 
vanced states of the country and the national average figures. 
During this period the route kilometres of railways has 
increased from 2020 km in 1975 to 2281 kms in 1995 and thenumber 
of rail stations has gone up from 194 to 245 during the same period. 
As a result, the average distance between two railway stations has 
declined from 10.4 km to 9.3 kms. One kilometre of railway route 
length is serving 68.3 km? of area in 1995 as against 77.0 kms in 1975 
and serving 13,880 persons in 1995 as against 15,600 persons in 
1975. Above all, one railway station is serving 130,287 persons in 
1995 as against 162,400 in 1981. 
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Problems 

A railway bottleneck is being experienced in Orissa in the ab- 
sence of cross-communication between the coastal tract and the 
north and north-west industrial regions. To meet the demand, 
the Nirgundi-Talcher-Sambalpur line and Jakhpura-Banspani line 
should be completed by 2001. New lines should be constructed 
from Khurda Road to Balangir and the Daitari line should be 
extended upto Rourkela. These will help avoid circuitous move- 
ment of foodgrains from the coastal plains to the Sambalpur 
region and vice-versa via Vizianagaram, and to Rourkela’ via 
Kharagpur. In this way, the present bottlencek of ore-power, 
labour and manufactured goods traffic can be mitigated by 
being split into ore and power on the one hand and labour-cum- 
manufactured goods on the other. This will release the strain of 
one-way traffic in north-west and western Orissa. The proposed 
railroad will shorten the distance between Bhubaneswar- 
Sundergarh, Bhubaneswar-Sambalpur, and Bhubaneswar- 
Sambalpur-Balangir. 

In Orissa, competition between road and rail is being expe- 
rienced in about 29.3 per cent of the railroads. Strikingly enough, 
most of these lines are branch lines and between Baleshwar and 
Berhampur on the trunk line. The South Eastern Railways have 
proposed to double the lines in the Ambadola-Bisam section in 
Cuttack; Rayagad-Koraput in Koraput district and Bimalagarh- 
Dometre section in Sundergarh district. Further, the Koraput- 
Machiliguda section is being electrified for quicker transport 
system. 


Water Transport 

Water transport in Orissa comprises inland waterways and 
coastal shipping, The small stretch of perennial streams and the 
navigable canals serve as inland waterways. The river-borne 
trade is riddled with varied problems. In the first instance, it is 
mostly seasonal, being only confined to the monsoon months 
when adequate drought is available for country craft. When the 
rivers are in spate the transport has to remain suspended be- 
cause of the strong current. In the off-monsoon season almost 
all the river channels expose their dry beds and stream widths 
dwindle to a few metres. The draught is also often reduced to a 
few centimetres. This happens in the case of the major rivers of 
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Orissa including the Mahanad;i, the Brahmani and the Baitarani. 
The condition in other minor rivers is in fact worse. 

The goods handled by water transport are bulky, non- 
perishable and of low value. They are mostly building materials, 
cereals, and forest products. The sluggish speéd of the country 
boats or rafts and the seasonal character and small availability 
of draught have failed in the face of severe competition from the 
quick transit system of the railway and the road transport. All 
these drawbacks have a lasting effect on the inland riverine 
traffic in Orissa. 

A few canals which are designed for navigation and irriga- 
tion serve the middle and north Orissa coastal plains. In recent 
years, transport in the Taladanda Canal was activised to trans- 
port iron ore from the Daitari mines to Paradeep port. Now this 
too has been discontinued as the ore is being transported by 
road and recently by rail. 


River Transport 

River-borne traffic played a dominant role till the end of the 
nineteenth century as the road and railway transport network 
had yet to be developed. The Mahanadi, the biggest river of 
Orissa, used to handle the bulk of the freight from Chhatisgarh 
to Cuttack via Sambalpur. Agricultural products like wheat, 
gram etc., and cheap but bulky forest products used to be 
floated downstream. Consumer goods like coconut and salt 
used to be send upstream and usually used to reach Sambalpur 
after several days of boat journey. During floods, the Mahanadi 
is navigable up to Arang in the Raipur district of Madhya 
Pradesh. But the route is a little dangerous as it is strewn with 
hidden boulders and is broken by rapids. During the floods, a 
float from Sambalpur to Cuttack takes about five days as against 
21-25 days during the dry season. Since the completion of the 
Hirakud Dam, a greater draught is available and the conditions 
have improved vastly. When the Tikarpara Dam is built, ade- 
quate draught will be available in the Mahanadi all the year 
round for river traffic which may then compete with road 
transport between Cuttack and Sambalpur in the case of bulky 
non-perishable goods. However, at present due to stiff competi- 
tion from road transport, water transport in the Mahanadi is 
almost non-existent. 
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The Brahmani and the Baitarani are two other important 
waterways for handling traffic. The Budhabalanga handles tim- 
ber from its upper reaches during the rains. The Tel, the biggest 
tributary of the Mahanadi, is navigable from Patna, while tim- 
ber is floated down from Kalahandi during the monsoons. To- 
wards the lower reaches the rivers are tidal in nature and are 
navigable by small country boats. The Dhamara, the Baitarani 
and the Matai (between the coast canal and Chandbali) are also 
navigable by country boats. 

The Salandi is navigable up to Bhadrak, the Budhabalanga 
up to Balasore, and the Panchpara is tidal and navigable through- 
out the year as far as Charakhai. The Sarathi is navigable up to 
the coastal canal. The Subarnarekha is navigable up to 24 km 
upstream from the mouth. The Kushabhadra, the Bhargavi and 
the Daya are navigable only during the rains, but the Devi is 
navigable throughout the year by country boats. 


Canal Transport 

In 1869, water was supplied to the canals of the Mahanadi 
system. The canals are both irrigational and navigable. About 
268 km of their length are navigable, which is only a little more 
than 50 per cent of the main canals. These canals used to 
provide the best lines of communication for the bulky, non- 
perishable goods among which bamboo and timber were on 
top. The Taladanda, the Kendrapara, and the HLCR-I canals 
were important. The HLCR-II and III suffered from siltation and 
have become defunct, while the Taladanda canal was the most 
active one. It has also become defunct due to competition from 
road transport. 

The roads and canals run almost parallel to each other and 
are hence competitive. Roads carry the bulk of passenger traffic 
and perishable goods which need quick transit. In goods traffic, 
however, ‘he canals used to dominate as they provide a cheaper 
mode of trassport. But they have almost declined to nil due to 
road transport. 

The future of canal transport does not look very bright 
because of consistently improving road transport. In fact, dur- 
ing recent years, traffic has declined in the case of canals. It has 
dwindled further after completion of the railroad to Paradeep 
as the bulk of the ore traffic has been diverted to the railways. 
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Marine Transport 

Marine transport along the coast of Orissa is very much restrict- 
ed due to the non-existence of a sufficient number of medium 
and minor ports. This stems from its physical drawbacks. The 
coast is primarily aggradational and the recent upliftment has 
made it even more shallow. The strong monsoon winds and 
offshore long ocean current have developed sand bars. The 
outlet to Chilika lake has been choked up to a great extent and 
the future possibilities of opening up of harbours have been 
sealed. 

Orissa had a glorious maritime past. Ports like Balasore, 
Ganjam and Palur had their heydays during the mid-seven- 
teenth century. But then they decayed, except Balasore, Gopalpur 
and Chandbali, which came into prominence. Towards the first 
decade of the twentieth century, Balasore, and Chandbali were 
the only important ports on the Orissa coast. The latter was 
handling the bulk of passenger traffic to Calcutta, while the 
former was exporting rice to Chennai and other merchandise to 
the Lakshadeep and Maldives. The passenger traffic to Calcutta 
dwindled after the railways came into existence. Many other 
small ports declined and ultimately died because of the silting 
of the river mouths. The abandoning of salt manufacture struck 
the death knell for these harbours. After Independence, the 
ports of Chandbali and Gopalpur have been revived. The new 
major port at Paradeep has been constructed at the mouth of the 
Mahanadi initially as a mono-cargo port. It provides adequate 
draft for the big ocean-liners of about 60,000 DWT. It was 
primarily an ore-exporting port but now is fast becoming a 
general port. It will relieve the present congestion in Calcutta 
port. This port has handled 19 lakh tonnes of goods during 
1971-72. A general cargo berth has also been ‘opened in addition 
to the mechanical ore handling berth. The rail link to Paradeep 
was completed in 1975 and the ore handling capacity will vastly 
improve when this line is doubled and electrified. 

The iron ore exports to Japan and other countries from 
Paradeep are declining due to low demand in the international 
market. Among the other items of export, coal, chrome ore, 
manganese, charge chrome, ferro-manganese, iron and steel, are 
worth mentioning. A fertilizer factory has been operating and a 
petro-chemical factory is proposed to be started. It is being 
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developed as an oil-terminal. The exports have increased from 
only 3.1 million tonnes in 1986-87 to 4.4 million tonnes in 1991- 
92. The exports of thermal coal to Tamil Nadu are increasing. 
Imports have also increased from 2.838 million tonnes in 1990- 
91 to 2.897 million tonnes in 1991-92. Paradeep imports fuel 
coal, phosphoric acid, limestone, ammonia, pig iron and other 
general cargo. It handled 7.313 million tonnes of cargo in 1991- 
92 (336 ships) as against 6.883 muillion tonnes in 1990-91 (278 
ships). 


Table 14.6 
Export and Imports through Paradeep (million tonnes) 
Exports Imports 

Items —— Items rs 

1990-91 1991-92 1990-91 1991-92 
Iron ore 1.789 1.525 Fuel coal — 1.585 
Coal (Thermal) 1.943 2.368 Phosphoric acid -- 0.558 
Chrome ore 0.230 0.383 Limestone - 0.146 
Manganese, Charge- Amonnia -- 0.140 
chrome, Ferro- Pig iron == 0.133 
manganese iron and 
steel 0.083 0.140 Others -- 0.335 
Total 4.045 4.416 Total - 2.897 
Gopalpur 


Gopalpur port was opened to traffic in 1987 and operates as a 
captive port of Rare Earth Ltd. (REL). In 1991-92, it exported 
only 30,000 tonnes of illiminite to West Germany. It operates 
only as a fair weather port during October-March. There are, 
however, plans to. make it an all weather major port during the 
Nineth Plan period when it will handle 0.2 million tonnes of 
cargo. By 2000 AD it will be able to handle 0.5 million tonnes of 
cargo. 


Dhamara 
This is a river mouth minor port on the Dhamara, a distributary 
of the Mahanadi. It is now operating mainly as a fishing port. 


! Source for imports and exports: The Samaj, April 11, 1992. N 
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Chudamani 
This is a medium port between Dhamara and Bahabalpur on the 
Baleshwar coast. 


Bahabalpur 

Recently, Bahabalpur has been declared as a medium port by 
the Government of Orissa. It is located about 20 km off the 
Balashore coast to the south of Panchupada. It is a natural deep 
water harbour and free from silt. Now it is a fishing port and is 
being developed with the help of the Norwegian Government to 
handle 0.20 million tonnes of cargo. 


Air Transport 
Air transport is extremely limited in Orissa because of lack of 
airport facilities. Bhubaneswar and Rourkela have a regular air 
service from Calcutta, but no other city or town is linked by air 
with the rest of the country. Recently, landing facilities have, 
however, been provided at a number of places for emergency 
urposes. Bhubaneswar is also linked with Hyderabad, Nagpur, 
te Mumbai. It has a daily flight to Delhi via Raipur and 
aranasi. 
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THE DANDAKARANYA PROJECT 


No discussion on Orissa will be complete without a reference to 
the Dandakaranya Project. The Government of India set up the 
Dandakaranya Development Authority (DDA) in 1958 to expe- 
dite the work of rehabilitation of refugees from East Pakistan 
(now Bangladesh). Out of the four zones of Dandakarnya, two 
zones namely, Malkangiri and Umerkote were in the old Koraput 
district which is now in Malkangiri and Nowrangpur districts 
respectively. Kndagaon and Parutikote zones are in Madhya 
Pradesh. Orissa has reclaimed 48,448 hectares and Madhya 
Pradesh has re-claimed 24,456 hectares of the Ramayan fame 
virgin forest of Dandakaranya for the resettlement of the dis- 
placed families of Fast Pakistan (now Bangladesh) and landless 
tribal. Of the total area released, about 30,000 hectares have 
been reclaimed and brought under the plough. 

Orissa has got 0.008 million hectares i.e. 25 per cent of the 
reclaimed land, for allotment to the landless Adivasis of 
Dandakaranya where many new tribal villages have been estab- 
lished. Villages in this region are carefully planned, each for 40- 
60 families. Fach village is provided with facilities such as a 
tank, deep masonry wells, two or more tube-wells, internal 
approach roads, and a primary school. Every village is within 
easy reach of a medical unit. These villages also have facilities of 
mobile library-cum-publicity units. Sports and games are given 
due encouragement through free supply of sports goods. 

Each agricultural family was allotted 664 sq.metres of home- 
stead land and about 2.4 hectares of agricultural land. Such 
families also got resettlement benefits to the extent of Rs. 3,345 
each, for house building and practising agriculture. Besides, 
each family was provided subsidy for the first, second and 
third agricultural seasons, at full, half and one-fourth rates, 
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respectively. Non-agriculturist families are rehabilitated in vil- 
lages or in semi-urban or urban areas. In villages, they were 
allotted two hectares of agricultural land and a homestead plot 
of 664 sq. metres. They were also extended loans up to Rs 3,510 
to carry on their trade successfully. In urban or semi-urban 
areas, no agricultural land was given to them. After the con- 
struction of the house, sufficient area still remains which can be 
utilised for kitchen gardening and the construction of an out- 
house. Since the inception of DDA, 3,957 families in the Umerkot 
zone and 5,180 families in the Malkangiri zone had been re- 
settled till August 1972. After this fresh resettlement has almost 
stopped. 

The tribal population constitutes 61 per cent of the total 
population of 11.71 lakhs in old Koraput district. For the reha- 
bilitation of the displaced tribal population, as stated earlier, the 
DDA had released 25 per cent of the reclaimed land (7,669 
hectares) to the Government of Orissa, which executed the 
work. Of the total released land, the State Government had 
distributed 4,822 hectares among 1,936 families. They are reset- 
tled in 45 villages. 

A tank was permissible for a new tribal settlement of 40 
families if there was no suitable water source nearby. The assis- 
tance of Rs. 2,600 to each tribal family was an outright grant, 
whereas Rs 2,865 given to each of the displaced families was in 
the form of a loan. The DDA had reimbursed Rs 36 lakhs to the 
Government of Orissa for the expenditure incurred on tribal 
settlement. It has also financed the Government for the con- 
struction of 128 km. of roads in these areas. 

Steps for irrigation of agricultural land have also been 
taken. The Bastar Dam has a command area of 4,400 hectares, 
and the Satiguda Dam is completed. In the Malkangiri zone, the 
Poteru scheme has been completed to irrigate 35,200 hectares. In 
the command area, 13,000 more families were rehabilitated, out 
of which 2000 were Adivasi families. In this area new roads 
were constructed and social work was undertaken.! The benefits 
of various training schemes and health institutions have also 
been thrown open to the tribals. Other facilities like free educa- 
tion, construction of hostel and school buildings, allotment of 


! The Samaj, November 28, 1975. 
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work to the group leaders, and fair wages for tribal labour were 
some of the welfare measure which have been taken. Reserva- 
tion upto 25 per cent in class IV services, has stimulated the 
progress of the tribals and the displaced persons. The mutual 
understanding among different ethnic groups settled in this 
region is a healthy trend for their integrated development. 

Since the majority of settlers were agriculturists, the pri- 
mary occupation in the project area was agriculture. In the 
initial stages, refugees from Bangladesh had to face the problem 
of adapting thenselves to the new environment of the plateau 
terrain and its low precipitation compared to the Ganga delta. 
The project authorites, had, therefore, to chalk out liberal agri- 
cultural policies which have now yielded excellent results. The 
crop insurance and crop diversification policies of the project 
have earned much appreciation. As a part of the drive of agri- 
cultural self-sufficiency, better varieties of paddy, hitherto un- 
known in these areas, like Dula, B-76, N-22, EB-17 and Taichung 
N-1, have been introduced. The intial aversion of the people to 
the application of fertilizers has disappeared as a result of 
effective demonstrations by experts. Besides these, the practice 
of mixed farming, contour-bunding and level terracing have 
been taken up for enriching the soil of this region. The settlers 
were assured of a fair price for their agricultural produce. 
Cultivation of rabi crops in the Umerkot zone is an event of 
historic importance inasmuch as it has resulted in double crop- 
ping which was hitherto unknown in the region. This has changed 
the mental horizon of the Adivasis and other settlers. All these 
have gone a long way in bettering the per-hectare yield. The 
average family income went up from Rs. 1,859 in 1967 to Rs. 
2,000 or more in 1965. Now the project area has become self- 
sufficient in foodgrains and an agrarian revolution is silently 
under way and the project has been wounded up. 

The animal husbandry, dairy, poultry and fisheries devel- 
opment programmes added new dimensions to this region. The 
Bhaskal Dam in the Umerkot zone with a command area of 
5,500 hectares, costing about Rs. 1 crore was completed in 1965. 
The Satiguda Dam near Malkangiri, with a command area of. 
15000 hectares and costing over Rs. 2 crores was completed and 
the area witnessed a great revolution. Malaria has been com- 
pletely ere dicated. The preventive and curative measures have 
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improved public health considerably. Each village is provided 
with a primary school, and high schools are situated one each in 
the Umerkot and Malkangiri zones. New colleges have come 
up. The sons of the settlers, tribals and others, are being trained 
in industrial institutions. Transport and communication lines 
have been improved by the construction of a number of roads 
and bridges. 

All these factors ended the age-old isolation of 
Dandakaranya. Agro-based industries are taking long strides in 
this region in the overall industrial set-up. Among the principal 
handicaps which remain, are the non-availability of raw materi- 
als, and the lack of local markets. But despite these, attempts 
have been made to set up small-scale units like training, servic- 
ing and production centres. 

Training units are engaged in toy-making, service units in 
carpentry and weaving, while production units are producing 
textiles, sheet metal, and agricultural implements. 

This integrated development programme for the area has 
already started yielding commendable results. Almost all the 
production figures have doubled since 1958. It can be visualised 
that this region has a promising future. The project has been 
completed and it has been handed over to the State Government 
by the Central Government. However, this large scale deforesta- 
tion of the hot wet tropical evergreen forests of Dandakaranya 
has created a permanent environmental problem in old Koraput, 
Kalahandi and Bolangir districts. The drought conditions in 
these three districts is the direct result of deforestation of 
Dandakarnya project areas and is a post-Independence phe- 
nomena. Now Orissa is suffering for the resettlement programe. 
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Orissa is facing environmental degradation, worse than many 
other States in the country. The root cause of the disaster is the 
large-scale deforestation over the past few decades, which is 
continuing unchecked even now. 

In 1990, the State had only 57,183 km? of forests which was 
36.72 per cent of the total geographical area of the State. But as 
per remote sensing data, the forest cover is only 47,205: km? or 
30.3 pr cent of the total area. The break-up is as follows.’ 

1) Dense forest (ecologically sound—27,349 km? (17.56 per 
cent) 

2) Sparse dense forest (ecologically sensitive forest)--19,661 
km?® (12.62 per cent) 

3) Tidal forest—195 km? (0.13 per cent) 

4) Almost devoid of trees and fallow forest land—(9, 978 km2 

(6.41 per cent). 


Total 57,183 km? (36.72 per cent) 


Now environmentally sound forest, covers only 17.56 per 
cent of the State as against the optimum requirement of 33.33 
per cent. Thus, to maintain the ecological balance, another 24,553 
km? of dense forest needs to come up, which-is 15.77 per cent of 
the total geographical area of Orissa. In 1992-93 Orissa had only 
1800.0 thousand hectares of forest land which was only 16.9 per 
cent of the reported area in that year. This drastic reduction of 
forests is primarily due to unauthorised felling, forest fires, fast 


! Mishra, C.G. ‘Forest Problems in Orissa’. The Samaj, July 5, 1992. 
? District Statistical Hand Book, 1993, Directorate of Economics and Statistics. 
Orissa. < 
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growing cattle population, unauthorised overgrazing, encroach- 
ment on forest land for sedentary peasant cultivation, shifting 
cultivation and above all population explosion. This has result- 
ed in a reduction in rainfall, heavy increase in the frequency of 
floods and droughts. Top soil which is created by nature over 
thousands of years (it takes nature about 1,000 years to create 
one inch or 2.5 cms of top soil) is eroded downstream in only a 
few shower, filling up the artificial reservoirs and river beds 
downstream, reducing the rate of percolation. Consequently, 
wells, springs and other water bodies dry up as forests allow 
only 10 per cent of the rainfall to flow down as surface run off 
while about 90 per cent of the rain water is discharged slowly. 

The huge cattle population does not allow under-growth 
to thrive. Seeds are spoiled and no new germination takes place. 
Consequently, the shrubs are reduced to pastures. 

The population increase has also played its part in envi- 
ronmental degradation in Orissa. In 1991, the state had 315 
million people and 213 million cattle. The human needs are 
11.561 m. tonnes of fuel wood for cooking and 0.240 million 
tonnes of wood for factories. But forests in Orissa yield only 
0.135 million tonnes of firewood. Hence, the firewood need of 
11.426 million tonnes will have to be met through social forest- 
ry. By 2001 AD the position may be more gloomy as Orissa will 
need 13.903 million tonnes of firewood, 0.184 m. tonnes of 
bamboo, 0.267 million tonnes of wood and 34,366 m. tonnes of 
fodder and leaves for cattle. To meet these requirements the 
Government needs to create extra forest land of 70,135 sq.km. 
Forest-based industries will be creating 1,285 sq.km. of forests 
as against the present availiability of bare forest land and sparse 
denuded forest land of only 29,834 sq. km. of which 5,834 sq. 
km. will not be available for generation of forests. Thus, the net 
available land amounts to only 24,000 sq. km. The balance 
12,000 sq. km. can be identified and plantation undertaken. 
Overgrazing, overcutting and forest fires should be checked. 

In 1987, the State had about 60,000 km? of forest land as 
reported by the Government. But as per the Forest Survey of 
India as revealed by NRSA, the forest cover shrunk to 53,163 
km? during 1981-83 and further to 47,137 km* during 1985-87. 
Old Koraput district alone during 1987-89, lost about 400 km? of 
forests due to shifting cultivation by tribals. During this period, 
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Maharashtra lost 3,358 km? of forest land and Andhra Pradesh 
2,283 km? as against Orissa’s loss of 6,026 km? the maximum in 
the country! as revealed by the States of Forest Report, 1989. 
The ORSAC study has revealed that in 1981 Orissa had about 
39,425 km? of forests. By 1988-89, the reduction was 8,508 km? of 
closed forests, 443 sq.km. of open degraded forests, and 7 km? 
of mangrove forests. 

The same study has projected that by 2001 AD the forest 
land in Orissa will be reduced to only 16,731 km? accounting for 
only 10.74 per cent of the total geographical area if the present 
trend is unchecked. This is the core of the problem. While 
afforestation by plantation has covered 50,000 hectares at a cost 
of Rs. 30 crores, the forest loss has been about 1.5 lakh hectares. 
To avoid this disastrous situation it is more prudent to provide 
protection to the denuded forests and allow them to regenerate. 
This will be less costly. The people should be involved in the 
afforestation programme. 

Another estimate reveals that Orissa lost forest cover at 
the rate of 1.5 million hectares annually during 1950-82. But 
only 3.6 million hectares of forests have been planted annually 
during the same period at an astronomical expense of Rs. 2000 
per hectare which adds to Rs.720 crores. No authentic data is 
available about how many of the trees have actually survived. 
As stated earlier, now (1992-93) the forest coverage has shrunk 
to only 1800.0 thousand hectares which is only 16.9 per cent of 
the reported area as revealed by Directorate of Statistics and 
Economics of Government of Orissa. 

This massive deforestation has resulted in environmental 
degradation in an acute form, the results of which are felt on 
reservoirs like the Hirakud and lakes like Chilika which are 
being silted up rapidly. 


1. Hirakud 

The dead storage capacity of this reservoir was 815 million 
cubic feet in 1956 but it came down to 662.7 million cubic feet in 
1987. The hydrographic survey carried out in 1981 reveals that 
its dead storage capacity was going down at the rate of 0.7 per 
cent per annum. The 1973 and 1982, hydrographic surveys 


! Orissa Facing Econlogical Disaster. Sun Times. June 4, 1990 
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revealed that annually 139 acre feet of silt is being deposited, 
spread over 259 km? which was initially calculated to be only 
52.46 acre feet. Thus, silt deposits in the Hirakud during 1947-51 
have more than doubled. The ORSAC states that if this siltation 
continues unchecked, by 2065 A.D. 460.3 million acre feet, of silt 
will be deposited in the reservoir which is about 70.2 per cent of 
the dead storage capacity level. All this is the direct result of 
deforestation. 


2. Chilika 

The largest brackish water lake in India is facing environmental 
disaster. Due to the massive deforestation in the upper reaches 
of the Mahanadi and in the Eastern Ghats, it is being silted up 
rapidly. It was estimated that 13 million tonnes of silt is being 
deposited annually in the lake through the Daya, Bhargavi and 
Luna from the east and north, and a host of minor rivers 
draining into the lake in the west from the eastern slopes of the 
Eastern Ghats . Originally, Chilika extended over 2200 km? but 
now it has shrunk to 905.71 km?. It is estimated that the annual 
shrinkage is about 14 km?. due to silting. Out of 905.71 km’, 
about 200 km? have been filled up by weeds. Hence, the actual 
expanse of the lake is only 700 km?. Due to silting in the north- 
east and north-west sectors of the lake, the average depth of 
Chilika has been reduced to less than 1.5 metres. 

Apart from this, its 31 km long channel from Magarmukh 
to Arkhakud where it meets the Bay of Bengal has been choked 
up by innumerable islands of varied sizes in the channel by silt 
and sand-dunes from the Bay of Bengal. The mouth is being 
constantly choked up by the silt carried by the offshore long 
current from the south-west which travels along the coast to the 
north-east. The choking of the mouth obstructs the outflow of 
water from the lake and also the inrush of tidal salt water. This 
has resulted in a decrease in salinity of the waters of Chilika. 
The lake is also being silted up from the Bay of Bengal side by 
the sand drifts during the off-monsoon season. 

To add to all this, a large number of illegal migrants (abou@ 
8,000) from Bangladesh have settled on the northern shore of 
the lake. They use fishing nets of fine mesh because of which; 
prawn and other types of fish and crabs, are not growing afa! 
their number is fast declining. In fact, the fish catch has decltieg 
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due to over harvesting. During 1965-70, about 4,000 tonnes of 
fish was caught. This increased sharply to 8,800 tonnes in 1972- 
73 but declined to 6,700 tonnes in 1980-81. 

More than 158 fish species are facing extinction. Partial 
restriction of prawn catch during breeding time (September- 
December) is one of the solutions to the problem. Restricting 
`That baja’ for fishing inside the lake is another solution. Reduc- 
tion in salinity is adversely affecting the aquatic life in the lake. 

A large number of avifauna (birds) visit the lake during 
winter from as far as Caspian sea, Lake Baikal, the Khirgiz 
steppes in Mongolia, Arral Sea, Central and South Asia, Ladakh 
and the Himalayas in a ‘rest and fly’ mission. During 1988-89 
about 500,000 birds visited the lake and their number increased 
to 600,000 during 1989-90. But the figure declined to 25,000 in 
1990-91, comprising mostly of a few batches of Shvellers, Coots, 
Gadwalls, Spotted ducks, and Brahmin ducks. This may be due 
to the fact that the Nalbana was under 1.5 metres of water 
because of which they did not find any perching ground. The 
other birds which visit the lake are Flamingoes, Provers, 
Sandipers, Gulls, Terns, Pintail ducks, Tulted ducks, Red crested 
pochard ducks, Osprey, Pallas, Hen, Harriers of eagle species. 
Nalbana having an area of 15 km? has been declared as a bird 
sanctuary since 1985. 

All the birds have been categorised as ‘residential’ and 
`migratory’ types. In 1984, the Bombay Natural History Society 
stated that out of 150 species of birds which visit the lake, 97 are 
‘inter-continental migrants’. Migratory birds like Smew come 
from Central Asia, the common crane from the Middle East and 
Mongolia, the Black Neck Stork from Kaziranga, Slerk from 
Burnswick in Germany and the Peregrine Falcon from Europe. 
Chilika has the richest variety of acquatic fauna consisting of 
plankton, gastropods, annelides, coelentrates, sponges, acquatic in- 
sects and nearly 100 varieties of fish. 

As per satellite imagery of March 30, 1975 from NASA and 
October 29, 1982 from NRSA, weed lands are fast being silted 

gp and are being converted into marshes. In just seven years, 
oysh lands increased from 14.5 per cent to 27.7 per cent of the 
tharea of Chilika. During the same period weed lands de- 
gd from 26 per cent to 12.8 per cent. This is because weed 
ବୁଝହିତve deteriorated to marsh lands. By 1982, as much as 
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40.5 per cent of the total area of the lake was covered by marsh 
and weeds. 


Table 16.1 
Weed.and Marsh lands of Chilika! 
Area in km? In % of total area of Chilka 

Category Sn SE PS NPN OO i 

1975 1982 1975 1982 
Marsh 132.7 253.7 14.5 27.7 
Weed zone 237.8 117.3 26.0 12.8 
Total 370.5 371.0 40.5 40.5 


This.has happened due to heavy silting. Siltation zones of 
all categories (Low, medium, high and marshlands) have in- 
creased from 626.8 km? in 1975 to 853.8 km? in 1982 and in terms 
of percentage of total area of the lake it has increased from 
68.4% to 93.2% during 1975-82. 

Table 16.2 
Siltation Zone in Chilika During 1975-82 


Category of Area covered In % of total Increase/decrease 

siltation in km? area in % during 1975 
1975 1982 1975 1982 and 1982 

Low 238.7 209.1 26.1 22.8 -3.3 

Medium 91.2 210.7 10.0 23.0 +13.0 

High 164.2 180.3 17.9 19.7 +1.8 

Marshy lands 132.7 253.7 14.4 .27.7 +13.3 

Total 626.8 853.8 68.4 93.2 +24.8 

Total area 

of lake 916.0 ୨16.0 100.0 100.0 + 


Several proposals have been mooted to save Chilika. These 
include desiltation of the bed. If this is implemented the plank- 
ton which is a food source for fish and birds, will be affected 
which, in turn adversely affect the fish and bird population. A 


'Sinha, B.N: Bio-Climatic and Thematic Mapping of the Eastern Ghats. Project report 


submitted to the ‘Ministry of Environment and Forests, Government of India, 
1990, pp. 204 & 208. 
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massive afforestation programme needs to be carried out in the 
Eastern Ghats and the upper reaches of the Mahanadi to check 
silt inflow into the lake. 

Out of 14 old mouths identified, it is advisable to open the 
old mouths No.2 and No.4 to flush out flood water from the 
lake during the south-west monsoon and to allow fresh tidal 
water from the Bay of Bengal. To keep the proposed artificial 
mouths open, spurs need to be constructed on the southern side 
of the opening about 1,000 metres long into the sea, at an angle 
of 45° to the coastline to the north-east of the coast so that they 
can deflect the silt into the deeper part of the Bay of Bengal and 
keep the opening free from siltation. The present dredging of 
the mouth at Arkhakuda may continue. 

Palur Canal should not be deepened as it may carry mon- 
azite sand into Chilika, the effect of which on fanna has not been 
properly examined. 


3. Similipal 

The Similipal Tiger Reserve Area has also suffered heavy defor- 
estation due to shifting cultivation of the tribals who live inside 
the project area and also due to large scale unauthorised felling 
of trees in deep forests. This has been detected from Satellite 
imageries of 1975 and 1982. 


4. Dandakaranya 

In Malkangiri and Umerkot resettlement areas of Orissa 48,448 
hectares of virgin forest land has been reclaimed while in Madhya 
Pradesh 24,456 hectares of the forest land have been deforested 
for rehabilitation work. Thus a total of 72,904 hectares of forest 
land were lost and consequently has completely changed the 
environment of the region and ecosystem has been degraded. 
As a result, old districts of Koraput, Kalahandi and Bolangir of 
Orissa have become chronically drought prone. 


5. Other Physical Changes 
A. Increase in salinity 
Due to environmental degradation during the past decades 


salinity of the soil and of the water-table has increased in the 
lower reaches of the Mahanadi Delta. This has reduced the yield 
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per hectare in the case of rice and pulses. It has also polluted the 
water-table by turning it brackish in the Balikuda and Erasama 
blocks of Jagatsinghpur district and Mahakalapada, Ali and 
Rajnagar blocks of Kendrapara district. The tidal water bring in 
salt water which is not completely flushed out during the ebb 
tide. A decade ago, in these areas fresh water was available in 
the wells at a depth of three-to-four metres but now the water 
has become brackish even in deep tubewells. If this problem is 
not tackled scientifically, it may create problems for drinking 
water in future.! 


B. Erosion of Hukitola Island 

Hukitola Island which was about 150 sq. km. (50 km x 3 km) in 
1960, shrank to 50 km?. (50 km x 1 km) in 1989. The cause of 
erosion is attributed to the breakwater embankment at Paradeep 
port. An expert central team was of the opinion that this erosion 
is due to deforestation of the coastal forests. 


C. Coastal Erosion 
The coastal area is shrinking due to checking of silt in the 
Hirakud since 1956. It has also changed the course of the dis- 
tributaries in the Mahanadi Delta. The tidal forest which was 
270 km? earlier shrunk to 234 km? in 1975, and to 214 km? in 
1984 as per satellite imagery. 

It is estimated that the annual loss of tidal forest is 2 km?. 
As a result, floods and cyclones are becoming more frequent 
and more devasting. 


6. Decline in Rainfall ” 

Another study has revealed that due to deforestation, rainfall 
declined in the upper reaches of the Mahanadi during 1946-76. 
Deforestation of the hot wet tropical rain forests in Dandakaranya 
has most probably adversely affected rainfall in the Kalahandi 
Plateau further westward. Now, KBK district have become one 
of the worst drought prone areas of the State. 


7. Industrial Pollution 
The discharge of industrial waste has polluted the water bodies 


! The Samaj, February 22, 1992. 
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and smoke from industrial establishments has polluted the air. 

The discharge of industrial waste by paper mill at 
Brajarajnagar and two others in Madhya Pradesh into the 
Mahanadi, has resulted in cracks in the Hirakud Dam due to 
increase in the alkalinity and salinity of the water at the dam 
site. Further if this water is used for irrigation, then it may effect 
the fertility of the soil in the command areas. Detailed work is 
needed in this direction. The limestone beds upstream of Hirakud 
have also added to the problem. However the ORSAC has 
refuted this. 

The Mahanadi water is not potable anywhere except at 
Kiakata all along its 500 km. course from Hirakud to Cuttack, 
according to Chairman of the Orissa State Prevention and Pollu- 
tion Control Board. The situation in the case of the other major 
rivers of Orissa is worse. The water of the Brahmani is highly 
polluted and its water is unfit for human consumption through- 
out its course.’ 

Industries contribute only 20 per cent to pollution while 
the rest is accounted for by non-point sources like towns and 
village settlements along the Mahanadi and Brahmani channels. 
The cement plant at Rajgangpur, uses the highly air polluting 
‘wet process’ but in its extension phase, the much safer ‘dry 
process’ is being adopted. It was recommended that this plant 
should install four electro-static precipitators (ESPs). While two 
ESP’s have been installed, they remain out of order most of the 
time. 

Fly ash fron ‘he Talcher thermal power station was pollut- 
ing the air in a radius of 20 km. This was due to the delay in the 
installation of the ESPs. After their installation, the fly ash 
content which was 12 gm came to 200 mg and 800 mg in unit 
No.II and IV, respectively. An ash pond is being constructed at 
the plant site to store the effluents over an area of 26 acres.? 

Jayshree Chemicals, located on the left bank of the 
Rushikulya estuary used to discharge its effluents into the river 
because of which its water was being polluted and becoming 
unfit for drinking purpose downstream. 

The foul smell of the paper mill at Chaudwar pollutes the 


¥ ? {ahanadi Water is Not Potable. The Statesman, Jarmuary 28, 1989. 
? The Samaj, May 27, 1992 
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air and the effect is felt in winters at Cuttack. This affects the 
area within a radius of 10-15 km of the plant. Smoke emitted 
from Rourkela is also polluting the air within a radius of about 
10 km. Thus, the industries in Orissa, are polluting the air and 
water at Cuttack, Ganjam, Rourkela, Talcher, Rajgangpur, 
Brajrajnagar and Sambalpur. 
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Way back in 1939, Mahatma Gandhi was stunned to see the 
utter poverty of an old lady in a village of Delang in Puri 
district. He wrote in the ‘Harijan’ that “Orissa is the epitome of 
India’s poverty”. India is now implementing its Nineth Five 
Year Plan (from 1 March 1998). During the past four decades of 
planning, Orissa too has implemented eight Five Year Plans, 
and three Annual Plans keeping in tune with national planning. 
Here, we assess the States achievements and failures in plan- 
ning during 1950-90. 


(a) Increase in NDP, PDP and IDP 

It is interesting to note that Orissa has registered an increase in 
net domestic product (NDP) at factor cost by industry of origin 
from Rs. 1052.3 crores in 1970-71 to Rs. 7359.6 crores in 1988-89 
at the current prices. The per capita domestic product (PDP) has 
increased to Rs. 2,437 at current prices during the same period. 
The index of domestic product (IDP) has also gone up from 100 
to 699.4 during 1970-89. Latest figure for 1994-95 reveal that 
Orissa‘’s income was Rs. 5346 crores as against Rs. 3442 crores in 
1980-81, during which increase was only at rate of 3.19 per 
annum. At this per cent rate of growth Orissa will never be able 
to catch up with Indian average. 


(b) Large and Medium-Scale Industries 

The production from large and medium-scale industries has 
also recorded similar impressive gains. The number of such 
units which was only 57 prior to the Sixth Plan went up to 219 
units in 1990. During the same period, investment in such vnits 
increased from Rs. 311 crores to Rs. 1,003.8 crores and the 
empleyment potential from 41,900 to 67,500. 
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Table 17.2 
Production in Large and Medium Industries upto 
July 1989 Which Went Into Production! 


Particulars Prior to During During Total 1992-93* 
Sixth Sixth 1986-90 
Plan Plan 
Number of 
Investments? 57 91 71 219 2124 
Rs. in Millions 3,110 3,049 3,879 10,038 ୨75,430 
Employment Potential 
(in thousand) 41.9 15.5 10.1 67.5 177.0 


(c) Mineral Output 

During 1984-88, the output of all minerals recorded a growth in 
varying degrees except China Clay and lime stone, which de- 
clined from 0.3 lakh tonnes to 0.1 lakh tonnes and from 28.8 to 
25.8 lakh tonnes, respectively. In the case of quartzite the status 
quo was maintained. This will be clear from Table 17.3. 


Table 17.3 
Mineral Production in Orissa’ (Figures in Lakh tonnes) 


Minerals 1984 1988 1993- Minerals 1984 1988 1993- 

946 946 
Coal 51.4 100.5 232.7 Bauxite 0.4 15.4 24.5 
Chromite 0.4 7.7 10.6 Iron Ore 66.0 77.3 7୨.୨ 
Lead Ore 0.7 1.0 0.1 Manganese Ore 4.4 4.8 6.7 
China Clay 0.3 ଠO01 N Fire Clay 0.9 10 11 
Graphite 0.3 ଠ0.5 0.1 Illiminite = 05 — 
Limestone 28.8 “¢ 25.8 20.1 Talc & 

Phyrophylite - 02 — 

Quartz 0.4 ୦0.7 1.1 Quartzite 0.3 0.3 11 
Dolomite 9.1 10.4 16.5 
N—Negligble. 


! Economic Survey, 1990, Govt. of Orissa. 

2 Units sponsored by the IPICOL only. 

3 No. of Registered Factories. 

* Statistical Outline of Orissa, 1995, p. 109. 

5 Directorate of Mining & Geology, Govt. of Orissa. 

¢ Statistical outline of Orissa, 1995, Directorate of Economics and Statistics. pp. 116- 
117. 
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In term of value of minerals produced the figure went up 
from Rs. 185.1 crores in 1984 to Rs. 418.5 crores in 1988. During 
this period, Orissa’s share of the value of total Indian produc- 
tion went up from 5.37 per cent to 8.07 per cent. 


Table 17.4 
Value of Mineral Production (Rs. millions)! 


Total 
Year Orissa in % of India 
Orissa India 
1984 1,851 34,461 5.37 
1988 4,185 51,873 8.07 


(d) Power Availability 
Availability of power in Orissa was 5489 million units from all 
sources in 1989-90 compared to 5135 million units in 1986-87. 


I Table 17.5 
Power Availability in Orissa (In million units)? 
Year State Units Share from Purchased Total 
central sector from other 
power stations 
1986-87 4,373 108 654 5,135 


1989-90 4,848 341 300 5,489 


(e) Small-scale and Small Scale Artisan Units 

Small scale industries have also improved their performance 
since the Sixth Plan. The number‘of such units which was 9,119, 
prior to the Sixth Plan increased to 12,030 units in 1990. The 
investment in them increased from Rs. 69 crores to Rs. 234.8 
crores during the same period. The number of SSI (artisan units) 
also increased from 31,500 to 611,300. The investment in them 
went up from only Rs. 53 crores prior to the Sixth Plan to Rs. 
138.8 crores in 1990. The employment generation which was 
only 59,300 prior to the Sixth Plan went up to 1,698,200 in 1990. 


! Directorate of Mining & Geology, Govt. of Orissa. 
2 Economic Survey, 1990, Govt. of Orissa. 


Digitized by srujanika@gmail.com 


292 GEOGRAPHY OF ORISSA 


(f) Agricultural Production 

The index of agricultural production also went up during 1986- 
87 to 1988-89 in varying degrees. The all-commodities index 
value increased from 136 in 1986-87 to 148.2 in 1988-89. Thus, as 
per the statistics Orissa has recorded high growth rates from the 
end of the Fifth Plan till the end of Seventh Plan. But this is only 
one side of the coin. 


(g) Sectors of Income 

Orissa is primarily an agricultural state and 43.68 per cent of the 
state’s income came from primary sector in 1994-95 both di- 
rectly and indirectly. This is a healthy trend since percapita 
income in primary sector is the lowest compared to that of 
secondary and tertiary sectors of income.’ 


How to Assess the Real Economic Development 

The best way of assessing the effects of planning in a State is to 
judge the level of per capita income and per centage of total 
population below the poverty line, since these two aspects re- 
flect the total impact of all planning activities. In this regard, 
Orissa stands at the rock bottom in the national context. 


Per Capita Income 

In 1949-50, when Indian launched its First Plan, the per capita 
income was Rs. 188 in Orissa at the current prices, the lowest in 
India, (when the country’s average per capita income was 
Rs. 246). In 1961, the per capita income in Orissa was only Rs. 
217 as against the Indian average of Rs. 306, the gap between 
the two widening to Rs. 89 at current prices. But at the end of 
1984-85 the per capita‘income was Rs. 1,534 in Orissa against the 
Indian average of Rs. 2,344, the gap widening further to Rs. 810. 
At the end of the Seventh Plan in 1990-91, the State’s per capita 
income was Rs. 1,577 against the Indian average of Rs. 2,169 
with the gap narrowing marginally to Rs. 612. Thus, the gap 
which was Rs. 58 in 1949-50 widened to Rs. 612 at the end of the 
Seventh Plan. After a lapse of five years national average of Rs. 
2400 and thus the gap between Indian average and state’s aver- 
age has widened at Rs. 819 in 1994-95. 


! The Samaj, ©8.10.96. 
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Table 17.7 
Index of Agricultural Production 
(Base Triennlum ending 1979-80+100)’ 


Commodities 1986-87 1988-89 1992- Commodities 1986-87 1988-89 1992- 


93? 932 

Foodgrains 129.1 140.5 138.9 Rape and 

146.0 mustard 125.1 127.4 7.୨୭ 
Rice 124.6 136.5 138.5 Fibre 80.0 88.8 50.2 
Total 
Cereals 122.8 135.2 127.6 Jute 69.5 74.2 19.2 
Pulses 156.7 163.2 456.0 Mesta 104.3 113.8 102.0 
Non- 
Foodgrains 173.5 1୨90.0 37.2 Miscellaneous 141.4 147.4 — 
Oil seeds 222.3 249.5 50.3 Sugarcane 101.7 116.8 24.9 
Groundnut 287.6 324.3 Potato 190.8 195.1 187.8 

All 
Commodities 136.0 148.2 124.4 
Table 17.8 
Per Capita Income at Current Prices (Rs.)? 

States 1949-50 1960-61 1970-71 1980-81 1984-85 1992-93* 
Punjab 334 336 1070 2681 3845 10,857 
Haryana = 327 877 2325 3296 9,609 
Maharashtra 273 409 783 2232 3232 9,270 
Gujarat = 362 829 1928 2997 7,586 
West Bengal 353 390 722 1644 2485 5,901 
Kerala 234 259 594 1382 2196 5,065 
Tamil Nadu 229 334 581 1324 2070 6,205 
Karnataka 186 296 641 1453 2047 6,313 


Andhra Pradesh 229 275 585 1358 1996 N.A. 
Uttar Pradesh 262 252 486 1272 1774 4,280 
Madhya Pradesh 255 252 484 1183 1716 4,725 


Orissa 188 ” 217 478 1101 1534 93,୨63 
Bihar 200 306 633 1558 2344 6,249 
Indian average 200 306 633 1558 2344 


! Economic Survey, 1990, Govt. of Orissa. 

? Statistical Abstract of Orissa, 1996, p. 60. 

3 The Samaj, 25 Apnil, 1988. 

+ Statistical outline of Orissa, 1995. Directorate of Economics and Statistics, Orissa, 
pp- 255-257. 
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Orissa became poorer during 1950-95, compared to the 
national average. This is mainly because in per capita plan 
outlay, the State ranks low even compared to other backward 
States. The outlay was only Rs. 1,115 during 1980-81 to 1985-86 
as against the maximum of Rs. 8,252 for Nagaland, Rs. 6,809 for 
Sikkim, Rs. 5,300 for Meghalaya, Rs. 3076 for Jammu and Kash- 
mir, and Rs. 1,117 for Punjab. It is needless to point out that 
there has been more investment in Punjab, which presently has 
the highest per capita income, than in Orissa, which is the 
second poorest State after Bihar. It is quite pertinent to note that 
during 1980-81 to 1990-91 in Orissa per capital income growth 
rate was only 1.23 per cent compared to population growth rate 
of 2.03 per cent where as in all other major states of this country 
income growth rate has been higher than the population growth 
rate’. If this situation persists, Orissa will be poorer by 2001 than 
today. Orissa may slide down to the last position in the per 
capita income ladder of country and the gulf between national 
per capita income and Orissa’s per capita income may widen 
further. 

Latest figures for relative position in per capita real in- 
come is available for the years 1960-61 and 1993-94 from the 
data collected by State Governments is compiled by the Central 
Statistical Organisation, Govt. of India for 18 major states of 
India. During the past 33 years after the completion of Eight 
Five Year Plans and several Annual Plans Orissa’s position in 
per capita real income has declined from 16th position in. 1960- 
61 to 17th in 1993-94. Thus all these five Year Plans have little 
impact on the economy in Orissa and it is just above Bihar from 
bottom in per capita real income in 1993-94. 


Table 17.9 
Changes in Per Capita Real Income 


States Position in 


1960-61 1993-94 Net Change during 
1960-61 to 1993-94 


Delhi Ist Ist Unchanged 
Maharashtra 2nd 3rd Declined 

West Bengal 3rd 8th Declined 

! Times of India 22.11.96. (Contd.) 
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States Position in 


1960-61 1993-94 Net Change during 
1960-61 to 1993-94 


Punjab 4th 2nd Improved 
Gujarat 5th 5th Unchanged 
Tamil Nadu éth éth Unchanged 
Haryana 7th 4th Improved 
Assam 8th 15th Declined 
Karnataka 9th 7th Improved 
Rajasthan 10th 14th Declined 
Andhra Pradesh 11th 1ith Unchanged 
Jammu & Kashmir 12th 12th Unchanged 
Kerala 13th 9th Improved 
Madhya Pradesh 14th 13th Improved 
Uttar Pradesh 15th iéth Declined 
Orissa 16th 17th Declined 
Bihar 17th 18th Declined 
Manipur 18th 10th Improved 
Table 17.10 


Percentage of People below the Poverty Line 


Planning Commission 


Year State/Country NSS Report Report 
Urban Rural Urban Rural 
1977-78 ! Orissa 49 76 42 68 
India 40 53 38 51 
1983-84 ? Orissa 56 74 29 45 
Gujrat 31 47 17 28 


(b) Poverty-Line 
In 1980-81 only 19.8 per cent of the net area sown (NAS) was 


1 Draft Eighth Plan, Govt. of Orissa. 

2 Sakaria Commisison Report. Pt-1. Page 330. Reported in The Samaj, December 5, 
1989. 

3 Taneja KC. Statistical Appraisal of Socio-Economic Indications. Time of India, 17.10.95. 


’ Mishra, Badyanath. ‘What is the Level of Orissa’s Poverty?’ From the Govt. of 
Kerala’s report published in The Samaj, August 7, 1989. 

? Kanango Trilochan. What is the level of Poverty in Orissa: An Over-view. 
Planning Board Govt. of Kerala’s estimate. Published in The Samaj, September 3, 
1989. 
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irrigated in Orissa as against Indian average of 27.9 per cent, 
Punjab’s 80.7 per cent, Uttar Pradesh’s 54.9 per cent and Tamil 
Nadu's 48 per cent. This has led to wide spread unemployment 
in rural Orissa and resulted in an increase in the percentage of 
people living below the poverty line in the State. The percentage 
was 49 and 79 in the case of urban and rural people, respectively 
in 1977-78 against 40 and 53 for India. The situation deteriorated 
in 1983-84 with a percentage of 14 and 56 against a percentage 
of 47 and 31 for Gujarat. It is needless to point out that the least 
people were below the poverty line in Gujarat in 1983-84. 

It is quite revealing that all the neigbouring states of Orissa 
have improved their performance in planning and have been 
able to reduce the percentage of people living below the poverty 
line during 1983-84 to 1987-88 whereas in the case of Orissa the 
figure has increased from 42.8 per cent to 44.2 per cent during 
the same period. 

Table 17.11 


People Below the Poverty Line in Neighbouring States of Orissa 
(Figures Are in % of the Total Population of the Respective States)! 


States 1983-84 1987-88 
Andhra Pradesh 36.4 31.7 
Bihar 49.5 40.8 
Madhya Pradesh 46.2 36.7 
West Bengal 39.2 27.6 
Orissa 42.8 44.2 
India 37.4 29.9 


To conclude, Orissa became poorer at the end of the Sev- 
enth Plan in 1990-91 compared to the Indian average. 


What is the Way Out? 

The Government of Orissa has resolved to increase the per 
capita income of the State to the national average by the end of 
the Eighth Plan. Accordingly, it has proposed a total plan outlay 
of Rs. 11,500 crores. The other major objectives are to provide 
irrigation facilities for an additional 237,000 hectares, generate 
1734 MW of extra power and to provide employment to 0.5 
million more people during the Eighth Plan. 


! Editorial in The Sumaj, March 31, 1992. 
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To accelerate the development process, Orissa proposes to 
set up a second steel plant at Daitari, oil refineries at Daitari and 
Paradeep, each having a capacity of 600 tonnes a day and an 
aluminium complex at Gandhamardan. After discussion with 
the Planning Commission, Orissa’s plan outlay has been pruned 
to Rs 10,000 crores. This is against the Seventh Plan outlay of Rs. 
2700 crores. Although the detailed plan outlay has not yet been 
published the major emphasis is on irrigation and power gener- 
ation. 


Table 17.12 
Major Heads of Plan Outlay in the Eighth Plan as Proposed 
by the Govt. of Orissa and Accepted by the 
Planning Commission (1992-97)! 


(Rs. in crores) 


Major Heads Outlay Sanctioned by 
govt. of India 
(Planning 
Commission) 
1. Food production and Irrigation 2,740 
2. Energy generation 3,541 5,400 
3. Agriculture & Other related fields 874 N.A. 
4. Rural development (village development) 506 N.A. 
5. Industry and Mining 848 N.A. 
6. Others 2991 N.A. 
Total 11,500 10,000 


The major industrial and irrigation projects should be fund- 
ed by the private sector (NRIs or multinationals) since internal 
resources are lacking. 


3 Eighth Plan in Orissa, The Samaj, May 4, 1992. 
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NATURAL REGIONS 


Orissa is divided into five natural regions of the first order on 
the basis of morphological peculiarities, geological, climatic and 
edaphic conditions. The boundaries of the natural regions have 
been adjusted marginally according to the difference in econom- 
ic activities like the pattern of land use, pressure of population, 
occupation of the people, transport and communication facili- 
ties and, above all, the degree of industrial development. 
The natural regions of the first order are as follows: 

I. The Coastal Plains 

Il. The River Valleys and Flood Plains 

Ill. The Rolling Uplands 

IV. The Plateaus 

V. The Mountains 


I. The Coastal Plains 
The coastal plains are of recent origin and belong to Post- 
Tertiary period. They have been reclaimed by the silt brought 
down by the major rivers of Orissa. In fact, they are a combina- 
tion of several deltas of varied sizes and shapes. The soils are of 
old and recent alluvium and are very fertile as a result of which 
the area is very advanced in agriculture. This region is very 
thickly populated. The coastal plains can be further subdivided 
into several natural regions of the second, third and tourth 
orders on the consideration of varied geographical phenomena. 
They are as follows: 
A. The Northern Coastal Plains (I.A.) 
B. The Middle Coastal Plains (I.B.) 
(a) The Combined deltas of the Salandi. Baitarani and 
Brahman:i (I. Ba.) 
(b) The Mahanad;i Delta (I.Bb.) 4 
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(i) The Brahmani-Devi Sector irrigated and protected 
from the floods (I.Bb. i) 
(1) The Devi-Daya Sector irrigated and subjected to 
flooding (I. Bb. ii) 
C. The Southern Coastal Plain, The Berhampur Coastal Plain 
(1.C.) 


1I.A. The Northern Coastal Plains (Balasore Plains) 

This region comprises the flood plains and deltas of the 
Subranarekha and the Budabalanga, and roughly covers the 
whole of old Balasore district. This is not only narrow in extent 
but bears evidence of marine transgression in.the form of ma- 
rine deposits. Lack of active delta development and absence of 
fan-shaped deltas in the river mouths differentiate it from the 
rest of the coastal plains of Orissa. Economically, this area is 
under-developed compared with other coastal areas, as it not 
only lacks irrigation facilities but actually experienced 
depopultion during the first half of the twentieth century. Cli- 
matically, it is one of the worst drought-affected areas of Orissa. 
The floods inundate the lower plains. This region also comes in 
the direct path of cyclonic storms from the Bay of Bengal which 
cause immense damage to life and property. Low per hectare 
agricultural turnout, lack of double cropping, and frequent crop 
failures are some ©: its characteristics. The economic activity of 
the area is controlled from Baleshwar. The region. comprising 
the Subarnarekha and the Budhabalanga of the lower reaches is 
regarded as a surplus paddy area. The majority of the rice mills 
of Orissa operate here. 


L.B. The Middle Coastal Plains (Cuttack-Puri Coastal Plains) 

Geographically this area comes in between the north coastal 
plains and the south coastal plains of the Rushikulya river. It is 
composed of the combined deltas of the Salandi, the Baitarani 
and Brahmani in the north, and the Mahanadi in the south. Here 
the plains are the widest. The active delta growth, the presence 
of ‘back bays’in the Aul and Kendrapara areas, and lakes like 
the Sar and the Samagara in tne Puri coast, are some of 
the peculiarities which differentiate it from other portions of 
the coczst. The presence of an extensive irrigated area and insur- 
ance against the annual inundatations by a well co-ordinated 
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embankment system lead to the maximum pressure of popula- 
tion and a high yield per unit of land in Orissa. Extensive areas 
are double cropped, and instances of triple cropped areas, are 
not lacking. Cultivation of jute on a wide scale is a peculiarity of 
the cropping system of the area. The presence of tidal forests, 
better known as the ‘Little Sundarbans’, in the river estuaries, 
the predominance of recent fluviatile deposits in the lower 
reaches, and the presence of older alluvium are some of the 
chief characteristics of the middle coastal plains. In these deltas, 
some of the oldest towns of Orissa like Cuttack, Puri, Kendrapara 
and Jajpur are located. The agricultural prosperity of the area 
has been further enhanced after the delta irrigation scheme is 
completed. The major port at Paradeep is sure to boost the 
economy of the region. The Express Highway from the Daitari 
mines to the port, and the rail link from Cuttack with the port 
will open up new catchment areas. Bhubaneswar, the capital, is 
a modern planned town, but Cuttack and Paradeep will contin- 
ue to be the commercial hub of the region. Cuttack is the largest 
city of the State, while Puri is one of the four famous religious 
centres of the Hindus. Chaudwar is the industrial suburb of 
Cuttack. 


1.C. The Southern Coastal Plains (Berhampur Coastal Plains) 
These plains are completely cut off from the other northern 
plains by the Chilika lake and the spurs from the Eastern Ghats. 
They are built up by the fluviatile deposits of the Rushikulya. 
Unlike the deltas of the middle coastal plains, the absence of a 
well-developed fan-shaped delta, dead level flat surface, 
and the ‘back bays’ or well-developed lagoons are some of the 
peculiar features of this region. The sand ridges are not as 
conspicuous as they are elsewhere. The undulating topography 
has limited the irrigation to favoured tracts. The high frequency 
in failure of rainfall and rainy days, often leads to crop failures 
in this region. Absence of floods and presence of hillocks have 
helped in the development of a well-coordinated road network, 
the absence of which in the case of the other deltaic areas of 
Orissa is a definite drawback. In density of population and 
agricultural prospertiy, this area ranks next to the middle coast- 
al plains of Orissa. Berhampur controls the economic activity of 
the area and is the fourth largest town in the State. 
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II. The River Valleys and Flood Plains 
The river valleys and flood plains in Orissa lie in between the 75 
metres and 150 metres contour lines. They are scattered in 
location, narrow and mostly elongated as they are met with 
along the courses of the important rivers and their tributaries. 
As far as their origin is concerned, they were initially carved out 
by the rivers and subsequently made fertile by the fluviatile 
deposits. In recent years, both vertical and lateral erosion by 
drainage channels has reduced the foothill zones of the plains to 
deep ravines. Sheet and gully erosion is also actively depleting 
the soil. As a result, the carrying capacity of the land is low as 
compared to the coastal plains. Though rice still predominates, 
the absence of jute and the increasing hectarage of sugarcane are 
some of the major agrarian characteristc. The water-table is 
lower than in the coastal plains, but the lack of frequent inunda- 
tions has reduced the deposition of silt. As a result, the soil is of 
low fertility. On detailed examination, this natural unit may be 
further divided into the following sub-regions of the second and 
third order: 
A. The valley and flood plains of the Subarnarekha and the 
Budhabalanga. (I1.A.) 
B. The valley and flood plains of the Baitarani (II.B.) 
C. The valley and flood plains of the Brahmani (II.C.) 
(a) The upper valley and flood plains (I.Ca.) 
(b) The lower valley and flood plains (1.Cb.) 
D. The valley and flood plains of the Mahanad;i (II.D.) 
(a) The upper valley and flood plains (I1I.Da.) 
(b) The lower left bank flood plains (II.Db.) 
(c) The lower right bank flood plains (II.Dc.) 
E. The valley and flood plains of the Salia and the Kharia 
(ILE.) | 
F. The valley and flood plains of the Rushikulya (ILF.) 
G. The upper valley of the Vamsadhara (II.G.) 
H. The upper valley of the Sabari (IL.H.) 


ILA. The Subarnarekha and Budhabalanga Valleys and Flood 
Plains (Baripada Plains) 

This area is supposed to have been built up in the first instance 
by marine deposits in the form of a broad continental shelf.-In 
subsequent periods, due to upliftment the river-borne deposits 


> 
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were spread on the horizontal strata. ‘Thus, it has taken the 
outward form of being entirely built up by river action. With a 
comparatively low fertility and high elevation, as against the 
Balasore coastal plains, the carrying capacity per unit of land 
here is limited. Even though rice continues to be the principal. 
crop, other cereals and cash crops are also cultivated. Being free 
from annual inundations and because of the presence of cheap 
road building. materials, the development of a fairly good road 
system has been aided. Stray patches of scrub forests and a 
higher annual precipitation and number of rainy days, as com- 
pared to the Balasore coast, lead to less crop failures. Conse- 
quently, the agricultural yield is fairly stable. The soil composi- 
tion varies from fine-grained silt in the vicinity of the rivers to 
coarse silt in the farther regions. Red soil with low fertility is 
frequently found towards the western plains as a result of 
proximity to the Similipal Hills. Baripada plains: Baripada, the 
district headquarters of Mayurbhanj, has recorded a high rise in 
population since 1901. 


II.B. The Valley and Flood Plains of Baitarani 

(Anandpur Plains) 

The Nilgiri Hills of old Balasore district separate this region 
from the Baripada plains in the east, while the Sukinda Hills 
and the uplands mark its western boundary. In the north, roll- 
ing uplands of the Keonjhar plateau delimit it in a semi-circular 
form. The plains are built up by the joint operation of the 
Baitarani and the Salandi rivers. The area is agriculturally rich 
and carries comparatively higher number of persons per hectare 
of cultivated land. The soil is enriched by annual inundations 
which leave behind thick layers of silt. It is completely an 
agricultural region and has been developed through the pro- 
posed Salandi Development Scheme. Anandpur and 
Ramchandrapur are the two important rural collecting centres 
of this region. 


II.C. The Valley and Flood Plains of the Brahmani 

The Brahmani with its higher maximum, minimum, and mean 
annual discharges and its longer course than the Baitarani cuts 
through the Eastern Ghats in this part of Orissa. This valley can 
conveniently be divided into the upper and lower valleys. 
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IICa. The Upper Valley and Flood Plains (Talcher Plains) 

This valley is narrown and deep with torrential streams on 
either side of the main river. Monadnocks and big rocks are 
frequently found. Erosion exceeds deposition in the river beds. 
The rivers are actively engaged in cutting deep and narrow 
valleys upstream. Crop composition tends towards inferior ce- 
real groups like maize, cereals and pulses. The Brahmani offers 
excellent sites for dam construction at Ringali Gravity or con- 
tour canals are gating thousands of hectares of cultivated land. 
The monadnocks and isolated hills are clothed with forests. 
Even though agriculture continues to be the sole source of 
employment, forestry is taken up in the vicinity of the forests as 
a subsidiary occupation during the slack season of agricultural 
operations. Talcher and Anugut are the two important centres 
which control the economic activities of the region. The thermal 
power station at Talcher provides an industrial base for the 
future development of the area. The proposed rail link 
between Talcher and Sambalpur will open new vistas in the 
economic growth of the region. 


lICb. The Lower Valley and Flood Plains 

(Bhuban Plains) 

This region is very much like the former except that it is broad 
in extent and there is a tendency of deposition rather than of 
erosion in the river beds. Lateral erosion exceeds vertical down- 
cutting in the Brahmani. Rice predominates in cultivation and 
the density of population is higher than that in the former 
region. Floods are more frequent here than in the upper valley. 
This valley can be better termed as the Bhuban plains. Bhuban is 
completely agricultural. The district headquarters is located at 
Dhenkanal. 


ILD. The Valley and Flood Plains of the Mahanadi 

The typical features of the valley and flood plain developments 
are more conspicuous, in the case of the Mahanadi than any 
other river in Orissa. The valley, old and narrow, cut deeply 
throught the main mountains of the Eastern Ghats. The Mahanadi 
valley can conveniently be divided into the upper and lower 
valleys which are separated by a 23 kilometre long gorge known 
as the ‘Satakosia’ 
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IiDa. The Upper Valley and Flood Plains 

(Sonepur Plains) 

This valley, better termed as the Sonepur plains, is completely 
disconnected from the lower valley by the Satakosia gorge. 
Apart from the main plains, large subsequent and obsequent 
tributaries of the Mahanad;i like the Tel, the Suk-Tel, the Jira and 
the Jhaun have eroded deep elongated valleys on the right bank 
of the Mahanadi. They have made the terrain very irregular. 
The plain is fertile and is predominantly a rice-growing region. 
It is subjected to floods as the Tel drains an abnormally big 
catchments basin compared to its discharge capacity. The densi- 
ty of population is high. Along the river course three old towns- 
-Sonepur, Baudh andAthmalik—have long been known as trad- 
ing centres. The old trade routes passed through this valley 
from the coastal plains to the upper reaches of the Mahanadi in 
Madhya Pradesh. Parts of this region are now irrigated by 
the Hirakud canals. Large areas are being double cropped. 
Sugarcane cultivation is becoming increasingly popular in this 
region. 


IIDb & IIDc. The Lower Left Bank Flood Plains 

(Athgarh Plains) 

This funnel-shaped valley of the Mahanadi, broader in the south, 
and narrower in the north, is finally closed at the Satakosia 
gorge. It can be called the Athgarh plains and is divided almost 
into two halves by the Mahanadi. It is fertile and densely popu- 
lated. Rice is grown pre-dominantly. Sugarcane and tobacco are 
cultivated in a limited form on either bank of the Mahanadi. The 
region is subject to flooding, and, on the hills on either side, the 
river causes heavy erosion. Rainfall and rainy day conditions 
are fairly stable. Tikerpara in the Satakosia gorge offers an 
excellent site for a hydel power project. 


ILE. The Valley and the Flood Plains of the Salia and the 
Kharia | 

The Salia and the Kharia are hill streams of minor importance. 
The area is principally rice-growing. Pulses are sown as a sec- 
ond crop. Banpur, a rural collecting centre, stands at the head of 
the plains which can be aptly termed as the Banpur plains. On 
the Chilka coast, several fishing centres have sprung up 
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and fishing has become a subsidiary occupation of the coastal 
people. 


ILF. The Valley and the Flood Plains of the Rushikulya 

(Aska Plains) 

This broad region with an undulating surface formed by the 
erosive action of the Rushikulya and its tributaries can be termed 
as the Aska plains. Jts soil is very frequently of coarse grained 
silt and poor fertility. Rice is the principal crop but there is a 
growing tendency for cultivation of sugarcane, maize and cere- 
als. This area is free from floods. Continuous cropping without 
any addition of fertilizers has reduced the productivity of the 
soil. A well co-ordinated system of road communication exists 
because of easy access to road building materials and because 
the maintenance cost is low. Several towns have developed by 
the side of the rivers, for instance, Bhanjanagar, Aska and Sorada. 
The density of population is high--350-400 persons per square 
kilometre. In this respect the area equals the Mahanadi delta. 
Constant cutting down of forest patches had made soil erosion a 
problem in the area. This region is irrigated by the Rushikulya 
canal system. In limited areas, tanks serve the purpose of irriga- 
tion. Low rainfall compared to the other coastal areas and a 
high frequency of monsoon failures are some of the peculiar 
characteristics of the region. 


I1.G. The Upper Valley of the Vamsadhara 

This narrow valley is formed by the erosive action of the 
Vamsadhara and is a rich rice-growing area. Towns have devel- 
oped here and the land sustains a thick population. This region 
is comparatively less important because of its small size. 


IL.H. The Upper Valley of the Sabari 

It is a valley with almost all the characteristics of the Vamsadhara, 
but awaits speedy development because of its economic back- 
wardness. The region will benefit from the Balimela Irrigation 
Project. It is also the seat of the Machkund Hydel Project. To 
utilise the local hydel power and the vast resources of the 
bamboo forests, a paper mill has been started in the region, of 
Motu. The area has been developed under the Dandakarnya 
Project. 
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II. The Rolling Uplands 
The rolling uplands are undulated in the sub-mountane zones 
and mostly have a rolling undulating topography with elevation 
varying from 150 to 300 metres. The coarse gravelly soil reduces 
the soil nutritive value and the yield per hectare is low com- 
pared to the coastal plains and river valleys. The undulating 
topography with a hard subsoil bedrock has afforded the best 
conditions for tank irrigation system in Orissa. Thus, to a great 
extent, agriculture is stabilised. The patches of forests are not 
very much uncommon in these rolling uplands which are exten- 
sively deforested. They are further subdivided into the follow- 
ing second and third order divisions: 
A. The Rairangpur Rolling Uplands (IfI-A.) 
B. The Rolling Uplands to the north of the Baitarani Valley 
and Flood Plains (fII-B.) 
C. The rolling Uplands of the Brahmani Basin (II-C.) 
(a) The western (IfI-Ca.) 
(b) The middle (III-Cb.) 
(c) The northem or Panposh Plains (III-Cc.) 
D. The Rolling Uplands of the Mahanadi Basin (IMI-D.) 
(a) The Jharsuguda Uplands (III-Da.) 
(b) The Baragarh Uplands (If-Db.) 
(c) The Balangir-Titilagarh Uplands (III-Dc.) 
(d) The Redhakhole Uplands (II-Dd.) 
E. The Western Uplands of the Rushikulya Basin (II-E.) 
F. The Rolling Uplands of the Vamsadhara and Nagavali 
rivers (II-F.) 
G. The Uplands of the Sabari Basin or Malkangiri Uplanmds 
(HI-G.) 


III.A. The Rairangpur Rolling Uplands 

The chief peculiarity of the Rairangpur uplands is that unlike 
other areas they drain to the north, and morphologically are 
completely cut off from the other drainage systems of Orissa. 
Agriculturally the region is less advanced but still it is impor- 
tant because of its mineral resources. It not only experiences a 
high monsoonic rainfall but also experiences some winter rain- 
fall. Rairangpur is its main centre of commercial activity. 
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II1.B. The Baitarani Rolling Uplands 
This region is on the fringe of the Keonjhar plateau and is of 
little importance because of its small size. 


I11.C. The Rolling Uplands of the Brahmani Basin 

(Rourkela Uplands) | 

These uplands are on the eastern slopes of the Mahanadi- 
Brahmani interfluves. and at the confluence of the Sankh and the 
Koel. They can also be called the Rourkela uplands. This region 
has become economically important because of the Rourkela 
Steel Plant, which produces 2.5 million tonnes of steel per 
annum. A large number of ancilliary industries have also devel- 
oped. Rourkela is the second biggest town in the State; it 
may soon even claim the first position by dislodging Cuttack 
from its traditional position. The Rourkela project has brought 
economic rejuvenation to the otherwise backward State. The 
region is immensely rich in iron ore, manganese and limestone. 
Biramitrapur is the next important town. The extreme type of 
climate experienced in this region is due to its inland location. 
The economic potentialities of this region are enormous. When 
they are fully exploited it will become one of the most advanced 
areas of Orissa in the field of industries. 


HI1.D. The Rolling Uplands of the Mahanadi Basin 

The rolling uplands of the Mahanadi basin are very important 
not only because of their vast area but also of their great eco- 
nomic value. These uplands are carved out by innumerable 
tributaries of varied sizes. the major among these are the Ib, the 
Jira, the Jhaun, the Suk-Tel and the Tel. The uplands almost 
cover the entire western portion of Orissa and can be divided 
into the following sub-regions: 


II1.Da. The Jharasuguda Rolling Uplands 

The Ib and its tributaries drain this area which extends from 
Sundergarh in the north to Sambalpur in the south, with 
Jharasuguda in the middle. The Ib divides it almost into two 
equal parts. Though this is predominantly a rich rice growing 
area, crops like pulses, cereals, sugarcane and, to some extent, 
cotton, are also cultivated. The industries of this region receive 
power from the Hirakud Dam. This region will become in 
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course of time one of the industrially advanced areas of Orissa. 
The density of population is high even now but will substantial- 
ly increase after the proposed industries are set up. There may 
be a change from the agricultural economy in this region in the 
future. Jharsuguda is the heart of its commercial activities. 


III.Db. The Bargarh Uplands 

This area is drained by the Jira, the Jhaun and the Suk-Tel 
rivers. The land being fertile and rainfall conditions being fairly 
stable, harvests are good. These uplands are regarded as a 
surplus area as far as rice is concerned, and are popularly 
known as the “Tice bowls” of old Sambalpur district. Because 
of their elevation they are free from inundation. Rice of a very 
fine quality is grown here. Extensive areas are double cropped 
with pulses. Sugarcane is widely cultivated with the help 
of tank and canal irrigation. This area may be termed as a land 
of tanks. Cotton is also cultivated. There is a proposal to set up 
a cotton mill as also many other industrial undertakings here. 
Agricultural development has been boosted after the area 
came under the irrigation canals of the Hirakud division. 
The economy of the region further imporved after the comple- 
tion of the Sambalpur-Titlagarh rail link which passes through 
Bargarh. 


III.Dc. The Balangir-Titlagarh Uplands 

This region is drained by the Tel, the biggest tributary of the 
Mahanadi. It is undulating and the monadnocks are more fre- 
quent here than in the Bargarh plains. It is completely agricul- 
tural though agriculture is not well developed. Even though rice 
is the principal crop in the lowlands, pulses, cotton and sugar- 
cane ‘occupy the uplands. Forestry is the secondary occupation 
of the people inhabiting the borders of the rolling uplands. The 
density of population is not very high due to the low productiv- 
ity of the soil. Bolangir and Titlagarh are the two important 
trading centres of the region. The Sambalpur-Titlagarh rail link 
has rejuvenated its economy. Forest-based industries have a 
chance of growing well in this region. Balangir is the adminis- 
trative headquarters of the region, while Titlagarh is its com- 
mercial and industrial centre. 
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IIIDd. The Redhakhole Uplands 

These uplands are on the eastern flanks of the interfluves of the 
Brahmani and the Mahanadi. They are highly undulating and 
agriculturally backward. The narrow valleys are predominantly 
rice-growing but in the highlands maize takes the place of rice. 
Redhakhole stands on the outer fringes of this area and is the 
heart of its commercial activities. This is one of the worst 
affected areas as far as rainfall failure is concerned, hence agron- 
omy is at its lowest. Soil erosion is rampant due to faulty 
methods of cultivation and accelerated deforestation. 


HI.E. The Western Uplands of the Rushikulya Basin 

Even though this region is an upland from the physiographic 
point of consideration, in many respect it is completely different 
from other uplands. Agriculture here is dominated by forestry 
as vast areas of this region are clad in forests. The low rainfall of 
the rolling uplands increases towards the foothills of the Eastern 
Ghats. A high range of temperature, the dense forests, and 
absence of rain during the winter have made the climate highly 
unsuitable for health. All these factors together have resulted in 
backwardness of the region. 


IIL.F. The Rolling Uplands of the Vamsadhara and the Nagavali 
These uplands have been carved due to the erosive action of the 
Vamsadhara and the Nagavali. Although they are separated by 
high ridges, they are taken as a single unit because of their small 
size and the homogeneity in their economic character. 
These two uplands are drier than other uplands of Orissa and 
the frequency of rainfall failure is high. Absence of winter 
rainfall and the predominance of cereals of poor quality over 
rice are some of the peculiarities. The population density is low 
because of the low productivity of the soil. The cultivation of 
sugarcane is taken up extensively. Rayagada, located on the 
western margin of the region, is its industrial and administra- 
tive centre. A paper mill is located here. It gets power from the 
Machkund hydel power project. NALCO is located in this 
region. 

I11.G. The Malkangiri Uplands 

These uplands are found on the south-western tip of Orissa and 
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are still in a very undeveloped state because of their extreme 
climate. The region forms the wettest part of Orissa after the 
onset of the south-west monsoon, and becomes the driest part 
during winter. Vast areas are still undeveloped and are clad in 
thick bamboo forests. A paper mill is functioning here because 
of the availability of raw material at Motu. Industrial undertak- 
ings may flourish with the availability of cheap hydel power 
from the Machkund project. Future economic development of 
the region will depend on the extent of proper utilisation of its 
forest and mineral resources. During the last five decades this 
region has experienced more than 100 per cent increase in 
population because of immigration from other areas and reha- 
bilitation of refugees from old East Pakistan under the 
Dandakaranya Project. The future seems very bright and en- 
couraging as far as the question of absorption of more persons 
here is concerned especially after implementation of the 
Poteru Irrigation Project. The Dandakaranya railway line from 
Kottavalsa to Kirandul has opened up this virgin area for re- 
source utilisation. Lack of good means of transport and commu- 
nication, however, still continue to be the greatest obstacle in 
the way of progress. 


IV and V:- The Plateaus and Mountains 

The high plateaus, hills and mountains were once of little eco- 
nomic importance and were considered as the regions of refuse 
in Orissa. But today they have become the principal sources of 
supply of forest and mineral products. The mountainous tract 
has always remained a region of thin population because of its 
low population carrying capacity per unit of land. The trend of 
the mountains being from south-west to north-east, they run 
parallel to the coast-line. However, they are deeply dissected by 
rivers like the Mahanadi, the Brahmani and the Baitarani. These 
rivers have maintained their courses by cutting deep gorges. 
The mountains range in elevation from 300 metres to more than 
800 metres above mean sea level. They form a composite part of 
the Eastern Ghats and roughly separate the coastal plains from 
the rolling uplands of western Orissa. They can be divided into 
the following natural units: 
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IV. The Plateaus 
The plateaus are the residual eroded features of less than 300 
metres of elevation above mean sea level. They are of less 
economic value from the point of agriculture, but from the point 
of mineral and forest resources they are of considerable impor- 
tance. They have a low carrying capacity of persons per hectare 
of land and hence are less densely populated than the river 
valleys and much less thinly populated than the coastal plains 
of Orissa. The soil formation is very thin and mostly of the red 
soil group or of lateritic soil type. Hence, agriculture is limited 
in extent and intensity. They can be divided into the following 
divisions of second order: ) 

A. The Kendujhar-Panposh Plateau (IV-A.) 

B. The Nawrangpur-Jeypore Plateau (IV-B.) 


IV.A. The Kendujhar-Panposh Plateau 

This region is drained by the Baitarani and presents unique 
features of a high plateau. It ranges in height from 300 to 600 
metres. It is delimited by the Similipal Mountains in the east, 
the Mankaranacha Mountains in the west, and rapidly merges 
into the rolling uplands of the Baitarani in the south. In the 
north, the Singhbhum and Ranchi plateau form the boundary of 
the region. Thus, morphologically it is a well defined region. 
Agriculture dominates its economy. Owing to deforestation, soil 
erosion has begun but the flat topography has limited this 
menace only to the mountain slopes. Rice is extensively cultivat- 
ed but the net outturn per hectare has remained low because of 
the low fertility of the soil. Pulses and some other cereals are 
also cultivated to.a limited extent. This region receives very 
high monsoon rainfall and also gets rain during the winter. 
Kendujhar and Panposh control the economic and administra- 
tive activities of the area which is drained by the Baitarani. This 
region is very rich in mineral resources like iron ore, manga- 
nese, limestone, etc. 


IV.B. The Nowrangpur-Jeypore Plateau 

This plateau is to the west of the Chandragiri and Pottangi 
Mountains. In the north, a mountain of comparatively léw ele- 
vation, (600 to 900 metres) separates it from the Bhawanipatna 
rolling uplands. the Bastar mountains form its boundary in the 


Digitized by srujanika@gmail.com 


NATURAL REGIONS 313 


west. It is drained by the Sabari and its tributaries. Mountains of 
600 to 900 metres in elevation are-found in isolated patches. This 
area comes under the region of the maximum rainfall in Orissa. 
More than 178 cm. of rain is experienced in a year. It, however, 
remains completely dry during the winter. Finer varieties of rice 
are cultivated extensively. It is the surplus rice area of Orissa. 
The chances of kharif crop failure are very limited as it is free 
from floods and droughts. Nowrangpur and Jeypore are the 
nerve centres of its economic activities. At Sunabeda an aero- 
engine factory is located. This has uplifted the economic status 
of the region. Several rice mills and other auxiliary mills are also 
located here. This region is the heart of the old Dandakaranya 
Project. The lack of a good transport system stands in the way 
of its development. A rugged physiography has cut off this 
region from the rest of Orissa and a few roads through 
difficult mountain ghats are the only means of communication. 
The hydro-electric scheme at Machkund provides power to the 
industries. Depsite all these, the region will stay predominantly 
agricultural for a long time to come. 


VI. The Hills and Mountains 
The hills and mountains have long been mainly inhabited by the 
tribal population of Orissa. They are forested and mostly formed 
due to local and regional elevation or diastrophism. The general 
trend of these mountains is from north-north-east to the south 
south-west which confirms to the general trend of the Eastern 
Ghats. In fact, they comprise the Eastern Ghats and run parallel 
to the east coast. However, they are deeply dissected by rivers 
like the Mahanad;i, the Brahmani, the Baitarani, the Rushikulya, 
the Budhabalanga, etc. The major rivers have maintained their 
courses by cutting deep gorges. The mountain ranges vary in 
elevation from 300 to 1,000 metres and many are the fullest 
peaks of the whole of the Eastern Ghats. These mountain ranges 
roughly separate the Coastal Plains from the rolling uplands of 
western Orissa. These mountains can be subdivided into the 
following divisions of the second order: 
A. The interfluve of the Subarnarekha, the Budhabalanga and 
the Baitarani (Similipal and Meghasana moutains) (V.A.) 
B. The dividing range between the Baitarani and the Brahmani 
(The Mankarnacha, Malayagiri and Gandhamardan 
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mountains) (V.B.) 

C. The low dividing range between the Brahmani and the 
Mahanadi (V.C.) 

D. The dividing ranges between the Mahanadi-Rushikulya 
and the Rushikulya-Vamsadhara rivers (The Subaranagiri, 
the Panchadhar and the Goaldei mountains) (V.D.) 

E. The mountains dividing the Nagavali-Sabari and the Sabari- 
Tel catchment basins (The Chandragiri and Potangi moun- 
tains) (V.E.) 


V.A. The Common Interfluves of the Subarnarekha, the 
Budhabalanga and the Baitarani 

The interfluves comprise the Similipal and the Meghasana moun- 
tains of Mayurbhanj. They are almost circular in extent. The 
maximum heights are reached in the Similipal and the Meghasana 
(1,162 metres) peaks. The dome-like shapes have given rise to a 
radial type of drainage which is unique in Orissa. The region is 
clad in forests of the northern tropical moist deciduous type. 
The valuable Sal tress (Shorea robusta) predominate. Climatical- 
ly, the region belongs to the heavy monsoon and winter rainfall 
type. The topography offers a serious obstacle for lines of com- 
munication between the east and the west. On its outer flanks 
rich deposits of haematite ore are found in the Gorumahisani 
Hills and the Badampahar region which supply ore to TISCO. 
Forestry dominates agriculture. 


V.B. The Baitarani-Brahmani Interfluve 

The trend of the mountain ranges of this region is from north to 
south. This region has got several peaks of which Malayagiri of 
Pallahara (1,188 metres), Badamgarh (1,075 metres) and Kunratir 
(1,064 metres) of Keonjhar are important. 

In the Bhuyianpidh and Juangapidh subdivisions, the moun- 
tains are completely devoid of forest cover due to shifting 
cultivation (“Jhum”) practised by the Bhuiyans and Juangas of 
the area. This has initiated soil erosion of a severe type. Even 
though these forests are of the northern tropical moist decidu- 
ous type, the Sal trees fail to dominate the tree association. 
Terrace cultivation is scarcely found. Agriculturally, this‘is one 
of the most backward regions of the State. Economically, how- 
ever, it is very valuable as it contains in the Mankarnacha 
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Hills important deposits of iron, manganese: and mica. A little to 
the south, gold deposits are also found. The steel plant at 
Rourkela is being fed by the rich haematite ores of Taldiha and 
Kiriburu. 


V.C. The Brahmani-Mahanadi Interfluve 

The mountains in this interfluve run almost parallel to the 
water-shed of the Brahmani and the Baitarani. Except in the 
north, this region is highly eroded by the tributaries of the 
Mahanad;i and the Brahmani, and is, therefore, low in elevation. 
It is not a continuous mountain chain. The mountains are cov- 
ered by a thick growth of bamboo forests due to the high 
rainfall and suitable soil conditions. 


V.D. The Common Interfluve of the Mahanadi, the Rushikulya 
and the Vamsadhara 

The hills of Nayagarh, Daspalla, Khandapara, Kondhamal and 
Phulabani act like the watershed of the Mahanad;, the Rushikulya 
and the Vamsadhara rivers. These are comparatively low in 
elevation and are highly eroded. The low annual precipitation 
has resulted in the development of northern tropical moist 
deciduous (mixed) variety of forests. There are bamboo forests 
too. The trend of the mountains is from north-west to south- 
east. The interfluves of the Rushikulya and the Vamsadhara are 
a series of lofty hills, ranging from 600 to above 900 metres in 
elevation. Many of the peaks rise up to 1,500 metres. Among 
them, the Singarazu and Mahendragiri are the two highest 
peaks. This region is rich in minerals which await exploitation. 
Parts of the forests have been cleared under the Dandakaranya 
Project. 

The forest cover is dominated by bamboo. In the southern- 
most tip of the Devagiri Hills, bamboo forests merge with a 
mixed deciduous type due to low rainfall. Agriculture is con- 
fined to the valleys and is ill-developed. The forest economy 
dominates agriculture. 


V.E. The Interfluve of the Nagavali-Sabari and the Sabari-Tel 
Catchment Basins 

These ranges may be termed as the Chandragiri-Pottangi moun- 
tains, which rank among the highest mountains of Orissa. Ihe 
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average height varies from 600 to 1,200 metres and many of the 
peaks are above 1,500 metres. These ranges almost rise abruptly 
from the Andhra coastal plains and slope down to the Jeypore- 
Nowrangpur plateau. The Nilgiri peak rises very steeply from 
the upper valley of the Vamasadhara up to a height of 1,500 
metres. The Deomali Hills, 11 km to the north of Pottangi, rise 
up to 1,664 metres. A comparatively low mountain range run- 
ning from north-west to south-east separates the Sabari from 
the Tel catchment basin. The high elevation of these mountains 
is due to the hard charnockite and khondalite rocks which have 
withstood the agents of erosion. High-level laterites cap the hill 
tops which have huge reserves of banxite. 

This region recives the maximum rainfall during the mon- 
soons but remains completely dry during winter. This is reflect- 
ed in the forests which are of the northern tropical dry decidu- 
ous type. It appears to be poor in mineral resources. For eco- 
nomic betterment, rational and optimum utilisation of the exist- 
ing forest resources should be undertaken. This region is one of 
the worst victims of soil erosion in Orissa due to the reckless 
onslaught on the forests during the past few decades when they 
were privately owned. It needs speedy measures to check this 
maiadjustment of natural phenomena. Many parts of the region 
have been reclaimed under the Dandakaranya Scheme. 
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XIX 


THE FUTURE 


For Orissa’s prosperity utilisation of groundwater resources 
(GWR) holds the key as it is very useful not only in the plains but 
more so in the uplands and in hilly terrains of the State, which are 
not irrigated at the present moment by flow irrigation. The 
development of lift irrigation and agricultural prosperity are 
interrelated. Ground water irrigation is advantageous over flow 
irrigation in many respects because: 

1. It does not require storage and conveyance system (ii) it 
is available at the site of its requirement and at any point of time, 
(iii) even with two or three consecutive droughts groundwater 
reserves remain unaffected, (iv) it can supplement surface irriga- 
tion in command areas, (v) its judicious use alongwith surface 
water prevents water logging and (vi) it is also the single largest 
source of unpolluted drinking water in Orissa. 

So far it has developed marginally only in the coastal 
districts of Puri, Cuttack, Kendrapara, Jagatasinghpur, Jajpur, 
Bhadrak and Baleshwar. The utilisation of underground water is 
mostly through shallow and deép tube wells and filter point tube 
wells. 

Salinity problems have restricted its development in the 
coastal tract. Dug well irrigation is common in the hard rock 
areas of all the districts in Orissa which has limited to moderate 
yield potential. In the hilly terrain of old Koraput, Phulbani, 
Mayurabhanj and Ganjam districts groundwater development 
has been very limited which have got good ground water poten- 
tial in pockets. 

Dugwells, dugwells with electric/diesel ‘pumps, filter point 
tube wells, shallow and deep tubewells are in use. In addition, 
about 102,924 hand pumps fitted tubewells are in operation, 
many of which are now defunct. 
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Table 9.1 
Annual draft for groundwater structure 
Ground water structure Ayacut Annual Draft 
(ha) (Ha.m) 

Dug wells 0.4 0.3 
Dug wells with pump sets 1.25 1.0 
Shallow tubewells / Filter 

point tube wells 3-10 3-10 


Deep tube wells | 15-40 15-40 


Groundwater potential 
Groundwater potential is controlled by process of formation. 
They are as follows:- 


(A) Porous formation 

i. High yield areas:- Coastal alluvial tract, aquifers thick and 
continuous. Yield is more than 40 lps. 

ii. Moderate yield areas:- Coastal alluvial and Tertiary 
sedimentary tract. Aquifers thick and continuous. Yield-15-40 
lps. 

iii. Low yield areas:- Marginal alluvial ones, inland river 
basins and groundwater tracts. Discontinuous aquifers. Yield is 
less than 15 Ips. 


(B) Fissured formations 

i. Low and moderate yield areas:- Valleys and rolling 
upland areas underlain by weathered and fractured granite 
gneisses. Yield 3-10 lps. N 

ii. Low yield areas:- Valleys and rolling upland areas under- 
lain by weathered and fractured schists, phyllites, quartzites, 
shales, limestones. Yield-less than 5 lps. 

iii. High yield areas :- Highly fractured granites and granite 
gneisses in a few pockets. Yield 10-15 + lps. 

iv. Hilly areas:- Hilly areas in old Koraput, Phulbani and 
Ganjam districts without productive aquifers, except in inter- 
montane valleys. Yield: less than 1 lps. 

The annua! replenishable groundwater resource is 23279.22 
MCM while net ground water draft is 1291.95 MCM which is only 
5.55 percent of the groundwater resource of the Orissa. The 
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groundwater which can be used for lift irrigation is 1.98.M.Ha.m 
The ultimate irrigation potential created so far is only 0.112 
M.Ha.m. The stage of groundwater development varies from a 
maximum of 19.71 percent in Baleshwar and Bhadrak districts to 
a minimum of 1.86 percent in Kenduhjhar district. The ground- 
water resources and irrigation potentials from groundwater have 
been reestimated as follows:- 

The annual replenishable GWR is 2000, 133 Haa.m.; Utilisable 
resource for irrigation is 1,700.113 Ha.m; Utilisable resource for 
drinking, industries etc. is 300,020 Ha.m; Gross annual draft for 
irrigation as on March, 1992 is 204,441 Ha.M. 

The stage of GWD (irrigation) as on March, 1992 is 8.42 
percent; irrigation potential created is 375,289 Ha.M and ultimate 
irrigation potential from GWR is 4,670,522 Ha.m (Appendix-VI). 
Groundwater resources in confined aquifers is stated in Appen- 
dix-II. 
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Appendix-III 
Production of Crops (1993-94) 
Area in thousand hectares & Production in thousand quintals 


Districts Paddy Wheat Maize Ragi Green Gram Black Gram 
Area Prod Yield A. Prod A. Prod Area Prod- Area Prod- Area Prod- 

uction uction uction 

1 2 3 4 5 6 7 8 9 10 1 12 13 14 
Gajapati 36.9 6976 286 - - 32 346 47 378 12 38 31 15.6 
Ganjam 2926 13552 241 N N 1.9 19.0 ୨.4 ୫6.4 60.0 120.1] 126 29.9 
49 48.7 343 2109 12 ୬27 ୦05 12 


i 
FG 
Lo 
bn 
— 
~~ 
do 
[=] 
—- 
— 
— 


- 19 200 54 378 02 05 ୦05 146 


Nabarangpur 1499 18908 19.1 N 05 255 3207 ୨୨ 473 02 04 ୨6 501 
Rayagada 616 ୨୨୫7 196 N 01 39 37.6 143 ୨୨8୫ 14 22 41 11.4 
Baleshwar 2558 35288 209 01 06 N NN - - 48 ୨4 07 29 
Bhadrak 1886 28୨୨0୦ 233 03 41 - ଚଳ - 32 63 40 11.0 
Cuttack 1585 2880.1 225 N 03 N 03 N 02283 733 222 974 
Jajpur 1608 22729 214 N 01 N 02 N NN 111 286 120 633 
Kendrapara 1622 26588 248 N N N 01 N 01 130 396 9୨2 43.9 
Jagatsingpur 1121 16565 224 N 0.1 N NNO] 209 60.0 9୨2 460 24 
Pun 1484 22992 25 N N N N N 01 23 65 163 348 
Khorda 1237 2163 24 N N N 01 03 09 217 439 54 155 
Nayagarh 986 19408 298 N N 04 36 03 15 243 83 52 20.0 
Dhenkanal 1259 185775 26 N 04 01 04 N O01 21 44 48 118 
Anugul 1133 14419 1୨3 0.1 13 ୦08 48 0 03 46 69 3୨ 56 

1452 2045.9 21.4 0.1 20 0219 ୦0.1 05 ୦8 15 21 61 30 
Bargarh 3092 5851.1 287 44 N N NN N 142 455 48 150 20 
Deograh 503 6234 188 03 18 N O01 12 31 07 20 O09 32 
Jharsuguda 567 882 216 02 31 N 01 N NN 01 03 03 10 
Sonepur 1148 20313 28 N 04 N NN - - 45 ୫84 ୦03 03 
Balangir 2144 18775 226 02 23 ୦07 36 19 ୨୬୨ ୨5 211 ୫82 228 
Kalahandi 2189 24172 167 0.1 04 24 164 23 9.175 13.0 45 113 10.6 
Nuapada ୨୫୨ ୨1୨7 141 0.1 14 04 32 13 65 19 30 ୬28 72 
Boudh 612 7447 185 N 02 06 39 N 02 37 75 07 11 
Kandhamal 526 615.4 177 - - 44 414 01 ୦6 02 02 02 04 


Sandargarh 2218 20953 143 1.4 209 1.1 10.0 06 27 06 13 ୨74 24.6 
Kendujhar 2192 25786 178 -3 30 55 323 N N 06 14 24 49 
Mayurbhang 3302 4380.7 20.1 02 22 25 151 N NN 10 21 33 74 


Total Orissa 4469.0 656149 221 315 498 60.6 618.1 86.4 549.9 2458 5188 1612 5873 


Source:- District Statistical Hand Book, 1993. Directorate of Economics & Statistics, Orissa 
- = Not Available 

3 Production of rice is ‘cleaned rice’ 

? Yield rate of rice is “drv paddy with husk’. 
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Horse Gram Til Groundnut Mustard Patato Jute Sugarcane 
Area Produ- Area Prod- Area Prod- Area Prod- Area Prod- Area Prod- Area Prod- 
ction uction uction uction uction uction ction 


15 16 17 18୫8 ।୨ ୬ A 2 3 4 25 ୬26 UV 28 


10 48 18 59 ୦0୨ 12 18 40 N N 02 - - ୨50 
71 149 61 113 82 ୩1 03 03 ୦04 339 - - 22 13700 
33 127 04 02 01 ୦5 08 11 03 ୪46 - - 02 ୨୫ 
18 60 2361149 04 51 02 04 N 06 - - - 
67 328 01 03 02 1.୦ 06 07 oOo 137 - - 05 1650 
46 179୨ ୨72 202 ୦01 ୦07 32 60 O01 68 - - 01 503 


N 0.1 08 19 27 2B0 25 68 ୦02 213 04 36 ୦03 ୨୫3 
N 01 01 01 03 33 03 06 ୦01 ୨3 ୦୦01 ୦08 ଠ୦ଠ1 ଥେ 


52 209 14 46 ୨3୫8 415 0.1 02 11 1194 0.1 0.1 202 
29 ୫7 13 37 14 164 0.1 02 04 402 N 01 02 9550 
35 153 25 81 04 29 08 1⁄7 N 31 ଆ - 32 24478 
29 ୨7୦0 38 51 ୫81 ୨700 07 07 ୦05 567 ନ - 04 1954 
60 110 84 110 3.0 249 14 12 ୦05 ୬.6 - - 03 1513 
9୨5 54 117 03 ୬28 ।4 45 04 ୨୬ - - - 204 
65 27 68 20.6 1920 1/7 47 04 ୨୬ - - 07 3୨୨2 
19 43 - - 03 22 04 0୨ ୦03 346 - - 0.1 2୬280 
0.4 10 25 80 03 32 03 12 02 28 - - 01 575 
22 51 14 23 12 111 14 18 ଠ୦01 66 - - 02 1049 
280 ୨୨2 78 181 31 212 13 19 ୦01 ୨73 $ - 18 1097.1 
352 37 54 12 82 ୬25 37 N 04 - - 07 2875 
60. 130 17 17 12 ୨2 0.1 N N 12 - - 0.1 30.6 
45 112 31 S51 N 02 06 06 01 459 ନ - 0.1 376 
18 67 05 0୨ 04 22 49 ୫87 ଠ୦04 265 - - N 21 
55 158 60 128 15 ୨୬୨ 14 27 ୦05 6 n - 0.1 ୨38.0 


35 100 05 06 08 ୨୬୫ 16 27 03 30.9 05 69 02 462 
32 82 06 10 10 ଓ&81 07 12 02 130 N 01 N 5.8 


1284 435.0 ୨4.9 265.6 1002 1136.7 ଓ33.7 633 10.4 1140.7 37 487 13.6 7799.8 


Bhubaneswar. 


ଏ 
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Appendix-V 


Socio-Economic Features of Orissa 


Districts Decennial Perce- Densi- Sex Rat- Percen- Percen- Percen- Literacy 

growth ntage ty of io Fem- tage of tage of tage of 
rate of ‘of dis- popu- ales per S.C. S.T. main Male 

population . trict lation 1,000 popul- popul- workers 

(1981-91) popul- per S. males ation to ation to the 

ation kms (1991) the dis- tothe dist. 

(1991) trict district total 

total total popul- 

popula- popula- ation 

tion tion 1991 

1991 

1 2 3 4 5 6 7 8 9 
Balasore 24.96 5.36 458 9୨55 18.75 10.57 27.89 71.23 
Bhadrak 23.55 3.49 ଓ3୨୨7 ୨8୫8୭ 21.71 1.69 25.70 74.62 
Bolangir 15.94 3.89 188 ୨87 15.39 22.06 ଓ34.57 55.64 
Sonepur 19.99 1.51 209 979 22.11 9.50 36.19 61.48 
Cuttack 19.58 6.23 504 ୨1୨ 18.19 3.49 2୫8.58 77.30 
Jagatsinghpur 17.70 3.20 583 977 21.72 ଠ0.61 26:52 78.41 
Kendrapara 17.15 3.63 448 1007 19.83 0.40 24.31 76.82 
Jajpur 22.01 4.38 480 977 22.87 7୨7.40 ୨25.49 70.50 
Dhi 18.92 2.99 ୨2୦06 9୨54 16.03 12.68 2୨.୨୨ 68.82 
22.31 3.04 ।151 942 16.82 11.68 32.84 67.64 
Ganjam 19.25 ୫.54 ୨335 ।100୦6 17.91 2.୨93 3୨.02 63.88 
Gajapati 13.00 1.44 151 1027 ୫.77 47.88 41.94 41.76 
Kalahandi 19.47 3.57 138 ୨୨୨ 17.01 28.8 37.68 46.85 
Nuapada 19.58 1.48 138 1002 13.09 35.55 36.95 42.31 
Kindughar 19.95 4.22 161 974 11.49 44.52 32.91 59.04 
Koraput 19.89 3.25 123 ୨9୨1] 13.41 50.67 41.08 29.42 
Rayagada 17.29 2.26 94 1012 14.28 ୨56.04 41.25 36.53 
Malkangiri 25.88 1.33 69 ୨8୫୭ 19.96 58.36 37.39 28.22 
Nabarangpur 24.33 2.68 160 ୨8୫୨ 15.09 55.27 3୫8.78 28.10 
Mayurbhanj 19.14 95.୨5 181 979 6.୨୨9 57.87 37.28 51.84 
Kandhmal 21.69 1.73 100 ୨୨୨ 18.21 51.51 38.98 54.68 
Boudh’ 18.35 1.00 92 ୨8୫] 1୨.64 12.92 ୨37.99 60.61 
Puri 18.33 4.12 427 ୨70 18.56 ଠ0.27 2୫.19 76.83 
Khorda 32.39 475 ଓ520 ୨୦3 13.62 5.14 2୨.୦3 78.74 
Nayagarh 14.52 2.47 198 ୨58 13.78 5.9୨96 30.23 73.00 
Bargarh 16.93 3.81 ୨2୦07 9୨7୨ 18.44 1୨9.56 37.02 63.78 
Sambalpur 18.50 256 121 ୨56 17.07 35.08 3୫8.02 65.94 
Jharsuguda 21.31 1.41 2୦03 ୨38 17.15 31.88 33.52 67.21 
Deogarh 18.50 ଠ0.74 84 982 14.60 33.31 36.59 59.43 
Sundargarh 17.62 4.97 1 ୨36 ୫.78 50.74 32.29 65.41. 
Total Orissa 20.06 100.0 203 ୨71 16.20 22.21 32.78 63.09 


1. Relates to undivided Phulbani District 
2. Relates to undivided Sambalpur District 
Source: District Statistical Handbook, 1993. Jajapati. 
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Rate (1991) Yield rate of paddy Average Percen- Percen- Percen- Average Popul- 
1993-96 (in Qtls/Hect.) size of tage of tage of tage of number ation 

Female Tatal Khariff Summ- operat- Fresh total villages of tele- served 

er (Rabi) ions Water cattle electri- phone by a 

holdings fish pr- popula- fied connect- Bank 

(in hect.) oduction tion of 1993-94 ions per 1994 


of the the dist. lakh of 
district to state's poula- 
to State's cattle tion 
fresh popul- 1993-94 
water ation 
fish pr- (1991) 
oduction 
19993-94 


10 11 12 13 14 15 16 17 18 19 


43.40 57.64 1୨9.95 931.24 0.97 6.89 4.74 82.0 247 14,753 
46.35 60.54 22.78 30.39 1.45 2.39 3.98 80.6 164 18,128 
21.30 38.63 18.64 20.31 1.69 8.52 4.82 81.6 228 15,011 
23.38 42.62 25.65 ଓ31.73 1.39 2.63 1.96 74.9 87 16,442 
52.47 65.44 27.41 2୨.0୦5 0.94 4.86 4.22 94.4 910 12,486 
52.94 65.78 22.33 25.46 0.94 2.32 2.89 87.3 214 14.285 
50.67 63.61 24.35 ୨33.88 1.16 2.14 3.56 85.4 135 17,417 
45.29 58.00 20.53 ଓ4.06 1.17 3.58 4.13 86.0 170 16,905 
40.33 54.92 22.55 25.06 1.19 4.24 3.51 87.0 292 16,926 
34.32 51.52 19.07 ୨27.58 1.25 5.52 3.96 70.9 355 13,928 
29.87 46.72 29୨9.71 24.89 1.05 7.87 7.16 82.8 395 14,857 
17.44 2୨.37 28.82 1୫.0୨ 0.97 1.19 1.26 45.6 141 11,659 
15.28 31.08 16.69 20.40 1.94 3.22 3.88 53.2 138 14,880 
12.78 27.52 14.06 17.38 1.77 0.32 1.44 66.3 107 16,767 
30.01 44.73 17.71 26.51 1.28 2.21 4.11 81.0 210 15,547 
15.15 24.64 20.02 21.12 1.83 0.85 2.82 47.2 332 17,758 
15.63 26.01 19.68 18.36 1.61 0.41 2.65 34.5 247 15,866 
11.69 20.04 1୨.86 22.37 1.81 1.14 2.59 31.5 77 21,096 

9୨.01 18.62 18.73 39.58 1.55 0.88 2.53 71.1 ୨8 28,222 
23.68 37.88 20.04 26.67 1.25 7.20 6.40 62.8 162 14,386 
19.82 37.23 17.71 20.44 1.381 1.72 2.23 .AQ.2 231 14,376 
21.01 40.98 18.43 19.12 1.381 0.62 1.78 43.6 103 14,437 
49.41 63.30 ୨23.43 27.68 1.03 3.70 2.99 93.5 265 13,887 
55.39 67.72 24.72 30.20 1.02 2.90 3.30 92.0 1,483 10,149 
40.74 57.20 ୨2୨.84 25.17 0.96 4.09 2.63 66.2 123 15,653 
31.21 47.65 25.84 40.04 1.80 3.71 3.96 96.9 238 18,017 
36.48 51.56 20.05 33.88 1.63*2 5.40 3.12 63.6 824 11,7322 
37.01 52.64 21.43 35.37 1.632 3.25 142 97.2 378 11,732*2 
29.26 44.45 18.38 28.84 1.632 2.16 1.16 29.1 4711,732*2 
39.60 52.97 14.31 14.63 1.73 4.07 4.88 83.8 693 13,684 


rrp epee atria aia 


34.68 49.09 21.44 ଓ31.96 1.34 100.00 100.00 69.7 365 14,7600 
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Orissa, with its vast natural and human resources, is a land of 
immense potential. Yet it has remained the second most poor State 
with one of the lowest per capita income in the country. Orissa also 
has the maximum percentage of people living below the poverty 
line. Presenting an holistic approach of the land and people of the 
state, the book discusses all its geo-economic aspects including 
eco-degradation. It will serve as an excellent reference/ textbook 
on Orissa. 


BN Sinha, retired as the Professor and Head of the post-graduate 
Department of Geography, Utkal University, Bhubaneswar. He 
was alsoa Visiting Professor Department of Earth Sciences, Manipur 
University, Imphal. Author of 17 books and more than 88 research 
papers, he has served as the Honorary Editor of the Indian Council 
of Geographers and is President of the Eastern Geographical 
Society, Bhubaneswar and President of National Council Theoret- 
ical and Applied Research. He is ex-President of the Deccan 
Geographical Society, Osmania University, Hyderabad, and the 
Indian Council of Geographers. As a visiting professor under the 
Senior Fulbright Heys Exchange Programme to the USA during 
1973-74, he lectured at many American and Canadian universities 
and has guided several research scholars at Karnataka and Utkal 
universities. 


Ho Rs 75.00 ISBN 81-237-2673-2 
ବୀ 


Hh 
$ 


m ®"; NATIONAL BOOK TRUST, INDIA 


Digitized by srujanika@ gmail.com 


